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PORgQSE AND SCOPE 

This document addresses re guire meats for post-test data 
reduction in support of the OPT mission evaluation 
team, specifically those which are planned to be 
implemented in the ODfiC (Orbiter Data Seduction 
Complex) . Only those requirements which have been 
previously baselined by the Data Systems and Analysis 
Directorate configuration control board are included* 


This document serves as the control document between 
IDSD and the Integration Division for OFT mission 
evaluation data processing requirements, and shall be 
the basis for detailed design of ODBC data processing 
systems. 
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SYSTEM OVEliVIEg 


A conceptual OFT data-flow is shown in Figure 2~1 as an 
aid to understanding the context of the ODRC in overall 
JSC data planning. IDSD orbiter data reduction systems 
are designated “Orbiter Data Reduction Complex'' (OJ)RC) . 
The ODBC systems support SAIL tests, selected mission 
support functions, and certain ground tests in addition 
to Shuttle MET activities that are addressed in this 
document. 
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Concept of Data Flow 
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IN POT SQ'DEGES 


The sources of Orbiter raw data will be the following; 

• 64/128 kbps PCa operational* data downlink. 

• Site recorded downlink instrumentation tapes 
containing 64/128 kbps OD or 128 kbps 

DPI PCH data (see ODEC/MET ICD for magnetic 
tapes) . 

• Orbiter onboard data via ground support 
equipment (GSE) recorded instrumentation 
tapes containing 64/128 kbps OX) or 128 kbps 
kbps D'FI PCM data (see OBRC/HET ICD for 
magnetic tapes) . 

• Orbiter FM data via GSE or site recorded 
instrumentation tapes, both 7 and 14 tracks* 

The processed data sources will be computer- compatible 

tapes (CCT‘s) which may or may not already be converted 

to engineering units (£0* s) (see Figure 1-1) . These 

CCT*s will contain; 

• Ephemeris/BBT (Format TBD) 

• Orbiter FM data in E0*s (see QDBC/MET ICD for 
magnetic tapes) 

• Master Measurement Bata Base System (MMBBS) 
calibration tape, telemetry loading tapes 
(see Betailed Requirements Document for the 
MM DBS) 

• DLSM tape (see Interface Agreement for BISM 
CGT, memo reference FS53~ 77-65, June 3, 1977) 


*All OJ and GPC formats (see Space Shuttle Telemetered and 
Eeeorded Bata Format Eequirements, JSC-T0724, Dec. 1978) 
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TEST SUPPORT BEQUIEEKSHTS 

OPT support is required for these tests listed ia Table 

4 - 1 . 


TABLE 4-1, -ODBC SUPPOHT 


EVENT 

DATE 

STS-0 

Septenber 28 

STS-1 

November 9, 

STS 2 

TBD 

STS 3 

TBD 

STS 4 

TBD 

STS 3 

TBD 

STS 6 

TBD 


, 1979 
1979 
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0 01‘PQT PRODUCT BE00IS.EMSN T5 


Th'C following general product types are required by OFI 
data users; 

• Tabulations {microfilm with, option for paper) 

• Page plots (microf ilm) 

• continuous plots 

• Computer compatible tapes (CCT's) 

• Strip charts 

Table 5-1 summarizes reguireraents for deriving the 
products from specific input sources. The general 
product reguirements are described in detail in section 
5,1. Specific reguirements unique to individual 
subsystems are described in section 5.2. 


5. 1 GENBfiAi PfiODSCTS 

Certain general products and processing capabilities 
are required by the mission evaluation data manager to 
support all OFT tests. These required general 
capabilities arc described in the following paragraphs, 

5.1.1 Standard Tabulations 

Standard time history tabulations must be available for 
all mGasurements defined in the orbiter 64/1 2B kbpsi 
operational downlink, and the 128 kbps BFI dowc.link and 
for all parameters on the Ephemeris CCT, Nonstandard 
tabulation reguireraenjs are described in section 5.2. 


lAll 01 and 6PG formats except mass and main memory dumps must be 
processed. 
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Input Data Soures 


Qjiiboaird* Downlink via 
instrutnentation tape 

Onboard* via GSf 
instrumentation tape 


R/T OD downlink via 
data line 

MMDBS calibrations tape 
Eptiemeris CGT 


0 



kbps DPI PGM 









5. 1.1.1 


General Formats 


Standard tabulations shall provide measurements in 
predefined page groups in standard formats. The 
capability to change measurement groups by special 
request is required. One standard format must allov up 
to 10 measurement columns with one time base column per 
page (called analog tabulation) . A second standard 
format must allow up to 80 event measurements plus one 
time base column per page (called event tabulation) . 


5.1. 1.2 Units 

On analog tabulations data for analog or digital 
raeasuremeats must be presented in either engineering 
units or raw PC^'I counts as a user option. The 
capability to convert from raw pca counts to 
engineering units using information from the aMOBS 
calibration tape is required. On event tabulations, no 
calibration is required, 

5. 1.1.3 aixed Sample Sates 

It is required that tabulation groups be capable of 
containing measurements with different sample rates, 

5- 1.1.4 aeasurement/Source Combination's 


It is required that OD measurements from the 01 
(O'perat ional Instrumentation) and up to five GPe 
subcoms may be simultaneously tabulated on the same 
page in any requested combinations. Combina tions of 
analog, event, and digital type measurements are 
required. Measurements from different sources (OD, 

DPT, BET, PM) must be merged to a common time base at a 
constant sample rate before display. Standard time 
correct ions plus GPC skew co'rreetion will be made 
before merging. 

5.1, 1,5 Time Correlation 


GMT shall be the time base for all standard tabulations 
and should be presented in a standard time column, ior 
the O'D source, the 01 time will be used as the time 
base. If the 01 time is unusable, any standard GPC 
tine can be used as the OD time base. A user option to 
bias the time base to an event elapsed time is 
required. GPC time words may be assigned to data 
columns but may not be biased. The capability to 
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request processing start/stop time(5) as a user option 
oust be available. 

It is required that standard tabulation foraats provide 
for the identification of sampling tine of individual 
measurement values^ except when using GPG as the time 
base. Due to mixed sample rates and systematic time 
correlation errors, sample time for parameter values on 
single print lines need not be identical. A delta time 
value shall be included in each column heading which, 
when added to the time base value for a given print 
line, will give the sample time of a particular 
parar'eter value ou the line. When tabbing time 
homogeneous data sets, the homogeneous data set time 
shall be tabbed as a parameter. &n indication is 
required whenever subcom skew is present; the window 
number must be identified. 


A time comparison tabulation shall display GMT, 01 
bitstream time, GPC bitstream time, and the aiU Blif 
words. Additionally, the frame counters for the OX, 
and GPC data subsets shall be displayed. 


5.1. 1.6 Event aeasurements 

Event measurements must be available in either of the 
two general formats described in paragraph 5, 1.1.1. 
Event words to be included in an analog tab must be 
converted to generic meaning, such as on-off, open- 
closed, up-dO'Wn, etc. as specified ou the HdDBS 
calibration tape. All event tabs shall display event 
words in binary format (‘»0 m or ”1”) with up to 8Q 
events per page. Event words are not restricted to 
parent word syllables, but can be made up of up to 
eight bilevels from anywhere in the PCH downlink. 
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5.1. 1.7 Annotation 

It is required that standard tabulation pages be 
annotated such that each data value can be readily 
interpreted as to source, telemetry format and window, 
data quality, time of occurrence, units, time base, and 
processing parameters used. Annotation must include 
those items listed in Table 5-2. In addition, it is 
required that a listing be provided prior to each 
product ID for standard tabs showing nomenclature and 
Cal effectivity date for each measurement, Por 
bilevels, a list of the interpretation of states, the 
sample rate, and the staleness is required, 
neasnrements not in the current downline must be so 
labeled . 

5.1. 1.8 Significant Digits 

Printing of excessive digits for a given measurement 
shall be avoided. The number of digits printed shall 
be related to the granularity of the parameter and 
determined aeeording to the algorithm described in 
Appendix A. Detailed processing and formatting are 
described in Appendix C. 

5. 1.1.9 Data Compression 

A redundancy removal capability xs required to avoid 
unnecessary printing of static tabulation lines. 
Qedundaney removal mnst be selectable as an option by 
parameter. »hen selected, the first line of data 
printed shall be a status line. This will be an 
initialization line for the beginning of a tab group; 
but for subsequent pages of the same tab group, it will 
be a status line shO'Wing the last output value for each 
parameter in that tab group. The algorithm described 
in Appendix B shall be used to accomplish tabulation 
data com pres sion- 
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TADLE G-2,-ANN0TATIGH ItESS 


TaJ:ulatlo-n5 Plot 
Page Column Pac 

Ite m P&sGriptlQn/Sxdgi Plo Heading Heading Hea:C 


Title 

Flight/Test 
Test Date 
Data Soucce 


Tab/Pi ot Group ID 
Shuttle Subsystem 
Do wniist /Down link Format 
processing Date 
Time Gar relation 
Processing Request # 

Cal- File ID 
Status 

Pleasure meat ID 
Band Pass Limits 
Sample Rate 
Delta T 


Units 

BITE Status 
Teieiuetry window 


Orbital Flight i 

Test No- X 

J'Une 1,1979 X 

• H/T - Site ID X 

• Playback H/T Sit© ID 

• Dump - Site ID 

• Range tape ^ Site ID 

07-01, 90-01, etc- X 

Structures, Avionics, etc. X 

(Don't page for aain/Mass rtemory Dump) X 

July 1, T9 7 9 X 

Identiry tine listed to GilT, HET, etc. X 

X 

control # or date X 


First line of data is last printed value 

For event groups, «SID of parent plus byte number X 


Sampies/sec 

This value, when added to the time of a given 
line of print will give the time the parameter 
in question was samipled* 

Engineering units 


For multiple window OD 


X 


X 


X 

X 

X 

X 

X 


X 

X 


1 

J 

J 


X 

y 

> 

i 

X 

X 

X 

X 

X 

X 


X 

X 

X 
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5.1.1.10 Data Quality 


A. gCM Sync Status information - Loss of 

data due to tad frame synchronization in 
the ground data processing system shall 
be reported on a parameter-by-paraneter 
basis by placing a notation in the 
appropriate data column. Reestablishment 
of good sync sill be evident by the 
presence of the first value for a given 
parameter being printed along with the 
corresponding time. The delta time 
between time printouts for that parameter 
will represent the data loss period for 
that parameter. 


B. PCa BITE (Built-in--test->eguip men t) Status 
Informatio n - Thece are two 16-bit status"' 
words; one contains status information 
regarding the master timing units and the 
other one contains status information 
regarding the PCM iMaster 0nit. 

These words are to be checked against 
nominal 16 -bit patterns. Whenever any one 
of the bits changes, a notation shall ire 
printed on the page heading indicating 
that data are suspeet or that status has 
returned to normal. 

5.1. 1.11 Data Availability Reports ^ 

A data availability tabulation is reg aired for each 
data segment produced in standard product formats. The 
data availability report shall include start and stop 
times, product ID, data source identification, and 
processing date. Data gaps greater than 2 seconds will 
be flagged. 

5.1.1.12 Data Base Report ^ 

A report is required immediately before each OFT 
mission which shows the products available. The report 
will be in alphanumeric order by product ID, with only 


'Not in standard tabulatioin format 
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MET produe-ts (e. g. not SAIL) listed. (SAIL products 
have the letter ”S” as the 6th character of the group 
name; others are MET.) After each product a list of 
the Deasurements on that product is required giving the 
following information for each measurements 

1. MSID 

2. Nomenclature 

3. High/low range 

4. NU'Riber of bits 

5. Data type 

6. Bandpass (tabs) or Plot range (plots) 
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5,1. 1. 13 


Measurement vs. Group cross-Bef erence Report i 

A cross-reference tabulation of measurement IBs versus 
the product groups that contain the measurements is 
required for plot groups, CCT groups, and time history 
tabulation groups. The cross-reference tabulation 
shall be sorted by measurement ID, using a two- level, 
ascending-magnitude sort. The primary sort shall use 
only characters 1, 2, 3, 5, 6, 7, and 8 of the 
measurement ID, and the secondary sort shall use only 
characters 9 and 10. 


5.1.1.14 DLSa Report I 

A report of raw data availability from the DLSM tape is 
required. All available parameters from the tape are 
to be displayed. 

5.1.2 Standard Page Plots 

Standard time history page plots must be available for 
all analog and digital measurements defined in the OD^ 
64/128 kbps or DPI 128 kbps PCM formats. Nonstandard 
page plot requirements are described in section 5.2. 


5.1.2. 1 general Format 


Standard time history page plots shall provide 
measiurements in predefined page groups in a standard 
format. The capability to change measurement groups by 
special request is required. Plotting of up to eight 
measurements vs. time is required per page. 

5. 1.2.2 Dnits 

Data for analog and digital measurements must be 
plotted in either enigineering units or raw PCH counts 
as a user option. The capability to convert from raw 
PCS counts to engineering units using information from 
the aitlD'B-S calibration tape is required. 


I Not in standard tabulation format 
2 See footnote page 5—1. 


5-9 



5. 1.2. 3 Mixed Sample Hates 

It is required that standard page plot groups may 
contain measurements with different sample rates when 
requested. 

5. 1.2.4 Measurement/Source Combinations 

Requirements and restrictions for grouping measurements 
on standard page plots are the same as those described 
for standard tabulations in paragraph 5.1.1. 4 except 
that event measurements ate not required on standard 
page plots, 

5. 1.2. 5 Time Correlation 

GMT shall be the time base for all standard page plots 
and shall be the x-axis plot parameter. A user option 
to bias the time base to an event elapsed time is 
required. Time correlation factors must be applied 
before plotting (i.e., staleness included but not GPC 
skew) . The presence of subcom skew will be indicated 
by window for each page. Data before the requested 
start time or after the requested stop time should not 
be plotted. 

5. 1.2.6 Annotation 

Annotation requirements for standard page plots are 
described in Table 5-2 and section 5. 1.1.7. 

5. 1.2. 7 Data Compression 

A redundancy removal capability is required to avoid 
unnecessary plotting of static data. Plot redundancy 
removal must be selectable as a user option hy plot 
group. When selected, the nonredunda nt points shall be 
step-connected starting with the initial data value. 

The algorithm described in Appendix B will be used to 
accomplish plot data compression. 

5, 1.2.9 Grid Requirements 

Data must be plotted on grids containing major division 
lines and minor division tic marks, with one grid per 
page. Major divisions shall be labeled. The abscissa 
shaJ.1 be scaled to the standard time base. Up to two 
ordinate scales must be available for a single grid per 
page. Grids must be lighter than plotted information. 
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5, 1.2. 9 Data Format Requirements 

Plotted data points shall be represented by symbols 
unique to each measurement on a page. A user option by 
group is required to plot with or withoux vector 
connection of symbols, 3hen vector connectxon is 
selected, symbols shall be displayed only at 
noncontiguous intervals. Indications on the plots 
shall be provided for gaps in the data as well as 
format changes. 


5.1.3 Continuous Form Plots fstandardi 

Plots in continuous (unpaged) form must be available 
containing predefined combinations of measurements from 
the O'D 64/128 kbps PCM» data or the D?I 128 kbps PCM 
data, subject to restrictions described in paragraphs 
5, 1. 3. 1-5. 1 , 2. 8 to follow. Requirements for special 
continuous form plots containing computed parameters 
and/or additional data sources will be described in 
Section 5.2. 

'5.1.3. 1 General Format 

Multimeasurement displays are required in continuous 
trace or discrete data point form (by option) with each 
measurement periodically identified. The capability to 
modify existing plots or define new plots by special 
reguest is required. Plotting of up xo 30 measurements 
vs, time is required per plot. Data dropouts must be 
indicated on the output. The capability to allow 
overlapping measurement boundaries is required. 

5, 1.3,2 Units 

Data for analog and digital measurements may be plotted 
in either EU or PGM counts as a user option. The 
capability to convert from PCM counts to EU from the 
MiMBB'S calibration tape is required. 


iSee footnote page 5-1. 
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5,1<3.3 Ulxed Sample Bates 

The capability to plot measurements with difcerent 
sample rates on the same plot is required. 

5. 1.3.4 tJeasurement/Source Combinations 

Requirements and restrictions for grouping measurements 
are the same as in paragraph 5. 1.1. 4. 

5. 1.3.5 Time Correlation 

GUT will be tbe time base for all continuous plots and 
will be the x-axis plot parameter. A user option to 
bias the time base is required. Time correlation 
factors must be applied before plotting (i.e.^ 
staleness but not GPC skew} . 

5. 1.3.6 Annotation 

Annotation requirements for cantinnous plots are 
described in Table 5-2. All heading information will 
be output twice at the beginning of the plot to 
facilitate the user cutting one set off to use as a 
scaling and identification throughout the entire chart. 

5. 1.3. 7 Data Compression 

Ho redundancy removal is required unless described in 
section 5.2. 

5. 1.3, 8 Grids and Scaling 

The capability to have one user defined annotated 
ordinate scale with intermediate tic marks for each 
measurement (offset to avoid overlap) or less is 
required at the beginning of the continuous plot. Each 
parameter may have one reference line (optional) at a 
user defined ordinate value. The vertical position and 
height for each scale is user defined. Time hacks are 
required at the top and bottom of each continuous plot 
(one set labeled) with a user option to connect every 
nth pair. The time scale (time/unit) distance is user 
specified. 
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5. 1. 4 


Strip Charts 


Standard strip charts must be available for all 
measurements defined in the PCM 00' or DPI formats. 
Specifically, strip chiirts are defined as continuous 
recordings made directly from PCM instrumentation tapes 
for the purpose of data salvage and flight or data flow 
anomaly analysis. Additionally, the capability to 
generate bitstream strip charts in the case of severe 
data anomalies is required. The raw PCM bitstream will 
be presented as a continuous bilevel representation of 
the input signal without regard to individual 
parameters. The capability to scale time or ordinate 
range is required in order to provide the appropriate 
data resolution characteristics. Telemetry format 
loading information is provided by the MMDBS Downlink 
and Downlist Telemetry Loading Tapes. 

5.1. 4.1 General Formats 

Multimeasurement displays are required in continuous 
trace form on hardcopy rolls, allowing interpretation 
of data trends, analysis of data quality, and 
approximate time correlation. 

Standard strip charts shall provide measurements in 
predefined groups. The capahility to change 
measurement groups by special request is required. 

Group definitions may specify bounding of measurement 
tracks to prevent overlapping (as with mechanical pen 
recorders) or may specify unbounded tracks with 
possible measurement overlap (as with oscillograms) . 

It is not required that strip charts be formatted by 
specific devices (pen recorders, oscillograms, printer- 
plotters, etc.) provided that appropriate alternatives 
are available and that missing data are presented by 
plot gaps, 

5. 1.4. 2 Units 

Strip charts shall be generated from data in raw PCM 
counts. Step reference levels shall be included to 
allow interpretation of data in percent full scale 
units or PCM counts. 


'See footnote page 5-1. 


5-13 



S. 1.4,3 


Mixed Sample Bates 


It is required that strip chart groups may contain 
measurements with different sample rates. 

5. 1*4. 4 Measurement Combinations 

It is required that 01 and GPC measurements may be 
included on the same strip chart. Combinations of 
analog, event, and digital type measure mcrUts are 
required. Grouping of measurements from more than one 
source is not required. 

5. 1.4.5 Time Correlation 

The capability to select NASA 36-fait range time, OI/DFI 
bitstream time, or any GPC bitstream time as a time 
base for strip charts is required, A user option to 
select processing start/stop time (s) and to bias the 
time base to an event elapsed time is required. Tine 
vords other than the time base shall be treated as data 
measurements and cannot be biased. 

Systematic time correlation errors are not required to 
be corrected in generating strip charts. The Gl GHT 
corresponding to the beginning of each minor subframe 
shall be used to generate a coded time trace 
simultaneous vith the display of immediately following 
01 or GPC data. 

A unique tine correlation group must be available as a 
separate strip chart. This product must include Gl GMT 
(MTU1 and MT02) , each available subcom (up to 5) 
bitstream time, and either ground receipt GMT or range 
recorded GHT, 

5. 1 . 4. 6 Annotation 

Strip charts must be annotated as to data request 
number, calibration step levels, and measurement 
identification. Annotation may be manually added in 
handwritten fora. 


5 - 1 , 4. 7 Word Fo rm at s 


Up to 10 GOintiguous bits (including sign for some 
measurements) must be included in digital-to-analog 
conversion of variable length words prior to display of 
GPC data. 
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5, 1.4. 8 


Data Quality 


It is required that status of the data processing 
system PCH bit synchronizer be displayed with each 
standard measurement group. 

5. 1.4. 9 Hardcopy Quality 

Standard strip chart hardcopy must be of permanent 
quality. Temporary hardcopy is acceptable only when 
noted on specific data requests. 

5.1.4.10 Signal Strength Stripchart 

A special strip chart is required which displays the 
uplinh/downlinic signal strength which is FH recorded on 
a separate track of the site instrumentation tape, 

5.1.4.11 FM Stripcharts and Qscillographs 

The capability is required to demultiplex {including 
tape error compensation) the 15 FM frequencies listed 
in Table 5-3 and produce stripcharts and/or 
oscillographs. Any one chart may contain any mix of 
the composite freguencies from one track of the input 
tape or up to four tracks at the same freqiueacy. 

This capability is for low volume, quick turnaround 
anomaly investigation and is not meant to replace MSFC 
FH processing. 
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TABLE 5-3,-aiDEBANB TRACit CHARACTERISTIGS 


IN POT 

CB8 VCO 

CENTER 

MAJCIMOa 

CHANNEL 

NOHENCL ATURB 

FBEQ. (KHz) 

DEVIATION 

1 

NON-IHIG 

12 

1 

2 

NON-IBIG 

16 

1 

3 

NON- I BIG 

20 

1 

4 

NON-IBIG 

24 

1 

5 

NGN-IHIG 

28 

1 

6 

NON-IBIG 

32 

1 

7 

NON-IBIG 

36 

1 

8 

IRIG-5iB 

48 

4 

9 

laiG- 7B 

64 

4 

TO 

IBIG-9B 

8'0 

4 

11 

IBIG-11B 

96 

4 

12 

IRIG-13B 

112 

4 

13 

IBIG-15B 

128 

4 

14 

IBIG-17B 

144 

4 

15 

NON-IBIG 

184 

16 


Ref, Freq. 

240 

N/A 


(KHz) 
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5. 1.5 


Computer Compatibl e Tapes f StandarcU 


Computer compatible tapes must be available containing 
predefined eombinations of measurements from any of the 
Orbiter data sources listed in Section 3. Units 
conversion and sample rate mixing options are the same 
as described in paragraphs 5.1. 1,2 and 5.1. 1.3 for 
standard tabulations. Two types of standard CCT’s are 
reg uired: 


• Pull sample rate - all measurements retain 
original sample rates. hU measurements 
on a CCT are from only cne of the sources 
listed in Section 3. 

• Interpolated - all measurements are linearly 
interpolated to a common user-specified sample 
rate. Measurements may be mixed from any 

of the possible sources listed in Section 3, 

Standard CCT’s will be genereated in the ODRC Output 
CCT format, which is compatible with Univac 1108 
computer systems. The format is documented in the 
ODBC/tlJST Interface Control Document for Magnetic Tapes. 
CCT*s sent to MSFC will be in MSfC PM CCT format, which 
vs d'oeumented in the same ICD, 

Requirements for nonstandard CCT products, containing 
computed parameters or departing in any way from the 
above criteria, are described in Section 5.2. 


5,1,6 Cop 1 es 

The capability to copy instrumentation tapes, CCT's, 
strip charts, oscillograms, tabs, and plots m'Ust be 
available. Only one-to-one dubs of the instrumentation 
tapes are required. 
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5,2 SPECIJIC PRODOCTS 

In addition to the general products described in 
Section 5,1 which are required to support all 
subsystems, certain specific products are required to 
support individual subsystems and specific test phases. 
Following is a description of specific requirements. 

5 . 2 .. 1 Power and grooulsion 

5.2. 1.1 OMS Calculations 

1, Chamber Pressure Conversion 

Convert units to PSIi by the following; 

PCI = 1,25*PCL 
PCH = 1,25+PCB 


2. Data Filtering 

dll pressure and quantity measurements in Xable 5-4 will be 
filtered with the following filter: 

P O — f — * s ^ P— 5 ^ f — 4 P— 4^, .fo^Fd*^. . . .. f 5 ^P g 

Hhere the eleven filter constants (fij are input on 
cards. The first five points for each parameter will 
be lost in initializing the filter. An option to 
bypass the filter must be available. 

3. Flowrate 

DQ'OL = (QOL - QOi‘)*Ko 
DQ'O'E = (QOE - QOH*)*Ko 
DQPL = (QFL - QPL*)*Kf 
DQPR = (QPR - QFL*)*'Kf 

where Ko and Kf are input on cards, and * designates 
the previous value, hence flowrate is undefined for the 
first data point. Default values are K© = 80,31 and Kf 
= 48.9'9. 

4. dirt are Ratio 

3BB = DQO'R/DQFS 
QBL = DQOL/DQFL 
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5. System Pressures 

D'POOL = paOL - PCL 
DP0FL = POFL - PCI 
DPUiQH = PO'OE ~ PGR 
DPPFR = PUFS - PCS 

6. Engine Pressures 

DPIOl = PIOL - PCL 
DPIFL = PIFL - PCL 
DPIOR = PIOB - PCR 
D'PIFR = PIFP. - PCH 

7. Hypergolic Pressures and Ratios 

DPHL = PIOL - PIFL 
PPHR = PIOR - PIFR 
PEL = PIOL/ PIFL 
PER = PIOR/PIFH 

8. Fuel Temperature Rise 

DTL = TFL - TOL 
DTR = TFE - TOR 


9. X-axis Acceleration 
AX = VX - VX* 

where • designates the previous value. 

10. output will be GO continuous form plots and on 
GCT. The CCT will contain additional OD and DFI 
parameters to be defined later. 
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TABLE 5-4, -OMS INPOT HEAS USE il ENTS 


asiD 

5YMBOI. 

DESCRIPTION 

V43P422 1C 

POOL 

Left oxidizer oilage pressure 

743P5221C 

POOR 

Right oxidizer ullage pressure 

V43P4321C 

POPl. 

Left fuel ullage pressure 

V43P5321C 

PDFR 

Bight fuel ullage pressure 

V43P4645C 

PIOL 

Left oxidizer inlet pressure 

V43P5645C 

PIG'R 

Right oxidizer inlet pressure 

V 43 P'4 64 6 c 

PIPL 

Left fuel inlet pressure 

743P5646G 

PIPE 

Rigiit fuel inlet pressure 

V43P4649C 

PCL 

Left chamber pressure 

743P5649C 

PGR 

Right chamher pressure 

V43Q4231C 

QOL 

Left oxidizer guantity 

743Q5231C 

QOR 

Right oxidizer quantity 

V43Q 4331c 

QPL 

Left fuel quantity 

V43Q5331C 

QPR 

Right fuel quantity 

743T4642A 

TOL 

Left oxidizer injector temperature 

743T4643A 

IFL 

Left oxidizer inlet temperatnre 

V43T5'642A 

TOR 

Right oxidizer injector temperature 

743IS643A 

TPH 

Right oxidizer inlet temperature 

771L2200B 

VX 

iaO-1 aceura vel, X 
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5.2. 1.2 RCS Quantity Calculation 


1. Input oeasurements and their substitutes are 
shown in Table 5-5. An option must be available 
by parameter to select which asiD is used for 
each. Constants needed for the computation are 
shown in Table 5-6. Those not listed in these 
tables must be read from input cards. 

2. Vapor Pressure 

PFV(I) = F for I = 2, 4, 6 

PFV{I) = E + D1-D2/TF {I)+D3*TF(I) for I = 1, 3, 5 
E is provided on input card. 

3. Helium Compressibility Factory (1=1 thru 6) 

PS (I) = (PS 1(1) + PS2(I))/2 
2S(I) = 1 + B1*PS (I) *TS (I) ♦♦ (-B2) 

4. Helium Supply System Volume 

VHS(I) = VHAK (X) ♦ (1+PS(I) *A) ♦*3+VHLI(I) 

5. Height in Helium Supply 

WHS (I) = (PS(I)»VHS(I))/(2S{I)*TS(I)) 

6. Oxidizer and Fuel Quantities 
PF(I) = (PF1(I) + PF2 (I))/2 

VHiQ (I) + E (HHI (I) -WHS (I) ) ♦!'? (I) *S ]/ ( PF (1) -PFV (I) ) 

fiHQF(-I) = C1-C2*TF(I) +C3*PF (I) for 1=1, 3,5 
PHOF(I) = E1-E2*TF(IJ+E3*PF{1) for 1=2, 4, 6 
HWFD (I) = 100*[HHOF (I) * (VP(I) -VTP (1) -VaS (I) ) -WTP(I) j/ 
WFEA (I) 

iHI(I) and BFDA(I) are provided on input cards. 

7. Output EWFD (1) on a Gontinuous form plot and/or a tab. 
Output will be labeled as follows; 

1 = LASE l 

1 FWD OX 

2 FWD F0 

3 AFT LEFT OX 

4 AFT LEFT F0 

5 AFT EIGHT OX 

6 AFT RIGHT FO 
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TABLE 5- 


SYMBOL 

MS ID 

TS(1) 

742T110OC 

PS1 (1) 

742P1110C 

PS2(1) 

742P1 112C 

PF1 (1) 

V42P1115C 

PF2 (1) 

742P1210C 

TF(1) 

V42T1200C 

TS { 2 ) 

742T1104C 

PSl (2) 

742P1113C 

PS 2 (2) 

V42Pin4C 

PF1 (2) 

V42P1116C 

PF2 (2) 

742P1310C 

T?(2) 

V42T1300C 

TS (3} 

742T2T00C 

PSl (3) 

V42P2110G 

PS2 (3) 

V42P2112e 

PFl (3) 

742P2115C 

PF2 (3) 

742P2210G 

IF (3 ) 

Y42T22Q0C 

TS(4) 

742T2104C 

PSl (4) 

V42P2n3C 

PS2 (4) 

742P2114C 

PFl (4) 

742P2n6G 

PF2 (4) 

742P2310C 

TF(4) 

V42T2300C 

TS (5) 

742T31O0C 

PS1 (5) 

742P311QC 

PS2 (5) 

742P3112C 

PFl (S) 

742P3115C 

PF2 (5) 

V42P3210C 

TP (5) 

V42T3200C 

TS (6) 

742T310 4C 

PSl (6) 

742P3113C 

PS2(6) 

742P3114C 

PP1 (6) 

742P3116G 

PF2(6) 

V42P3310C 

TF(6) 

V42T330OC 


.-RCS QUANTITY INPOTS 

SOBS TIT PTE 

V42T1 104C* 

VU2Pni2C* 

742P1 HOC 

V42P1210C» 

742P7 115C 

742T1300C* 

742I110QC 

742P1114C* 

742P1 113C 

742P1310C* 

V42Pni6C 

742T.120QC 

V42T21Q4C* 

V42P2112C* 

742P2110C 

V42P2210C* 

742P2115C 

742T230QC» 

742T210QG 

V42P2114C* 

V42P2113C 

V42P2310C* 

V42P231BC 

V42T220OC 

742T3104C* 

V42P3H2C* 

742P3110C 

742P3210C* 

742P311SC 

742T3300C* 

74213 10 OC 

V42P3 114C^ 

V42P3113C 

742P3310C* 

V42P3116C 

V42T3 200C 
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TABLE 5-6.-RCS CALCULATION CONSTANTS 


DESCRIPTION 

RCS-PWD TRAPPED OX LINE VOL 
BCS-EHD TRAPPED FU LINE VOL 
BCS-L AEI TRAPPED OX LINS VOL 
HCS«L AFT TRAPPED FU LINE VOL 
RCS-R AFT TRAPPED OX LINE VOL 
HCS-R AFT TRAPPED FO LINE VOL 
FUEL DENSITY COEFFICIENT 
FUEL DENSITY COEFFICIENT 
FUEL DENSITY COEFFICIENT 
FUEL VAPOR PRESSURE 
HELIOa WEIGHT COEFFICIENT 
HELIUM GAS CONSTANT 
HELIUM SYSTEH VOLUME COEFFICIENT 
HELIUM COMPRESSIBILITY COEFFICIENT 
HELIUM COMPRESSIBILITY COEFFICIENT 
RCS-FWD OX TK RESIDUAL WEIGHT 
RCS-FHD FU IK RESIDUAL WEIGHT 
RCS-L AFT OX TK RESIDUAL WEIGHT 
RCS-L AFT FU TK RESIDUAL WEIGHT 
RCS-B AFT OX TK RESIDUAL WEIGHT 
acs-a AFT FU TK RESIDUAL WEIGHT 
RCS-FHD HE BOTTLE VOLUME 
RCS-L AFT HE BOTTLE VOLUME 
RCS-R AFT HE BOTTLE VOLUME 
RGS-FSD OX HE LINE VOLUME 
RCS-FWD FU HE LIKE VOLUME 
BCS-L AFT OX HE LINE VOLUME 
aeS-L AFT FU HE LINE VOLUME 
RCS-R AFT OX HE LINE VOLUME 
RCS-R AFT FU HE LINE VOLUME 
RCS-FID OX SYSTEM VOLUME 
RCS-FHD FU SYSTEM VOLUME 
RCS-L AFT OX SYSTEM VOLUME 
RCS-L AFT FU SYSTEM VOLUME 
RCS-R AFT OX SYSTEM VOLUME 
RCS-R AFT PU SYSTEM VOLUME 
OXIDIZER DENSITY COEFFICIENT 
OXIDIZER DENSITY COEFFICIENT 
OXIDIZ-ER DENSITY COEFFICIENT 
OXID VAPOR PRESS COEFFICIENT 
OXID VAPOR PRESS COEFFICIENT 
OXID VAPOR PRESS COEFFICIENT 


SYMBOL 


VALUE 

VTP (1) 


701.0 

VTP(2) 


620.6 

VTP (3) 


1.0349 X 10^ 

VTP (4) 


1.2217 X 103 

VTP (5) 


1.0349 X 103 

VTP (6) 


1.2217 X 103 

SI 


4. 1538 X 10-2 

E2 


1.8697 X 10-5 

E3 


1.4583 X 10-7 

F 


0.8 

6 


1.008 

R 


4635 

A 


1.4972 X 10-® 

B1 


9.7544 X 10-3 

32 


0, 897 

WTP (1) 


200, 0 

BTP{2) 


127. 0 

WTP (3) 


117.0 

WTP (4) 


68. 5 

WTP (5) 


117. 0 

WTP (6) 


68.5 

VHAMd or 


3.043 X 103 

VRAM (3 or 

4) 

3.043 X 103 

VHAM(5 or 

6) 

3.043 X 103 

VHLI (1) 


13. 7 

VHLI (2) 


13. 7 

VHLI (3) 


23. 6 

VHLI (4) 


20.7 

VHLI (5) 


23. 6 

VHLI (6)' 


20,. 7 

VP(1) 


3. 1787 X 10-^ 

VP (2) 


3.18679 X 10* 

VP (3) 


3.2Q407 X 10* 

VP (4) 


J. 20447 X 10* 

VP(5) 


3.20407 X 10* 

VP(6) 


3.20447 X 10* 

Cl 


7.6027 X 10-2 

C2 


4.5162 X 10-5 

C3 


4.1667 X 10-7 

D1 


12.082 

D2 


6111,0 

D3 


4.03 X 10-3 
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5,2. 1.3 APD Fuel Quantities 


A. ileasurements Required: 


symbol 

ID 

Description 

Units 

P11 

V46P0T00A 

APO 1 fuel 

tank pressure 

psia 

P21 

V46P0200A 

APU 2 fuel 

tank pressure 

psia 

P31 

V46P0300A 

APU 3 fuel 

tank, pressure 

psia 

P12 

746P010SA 

APO 1 fuel 

tank outlet pressure 

psia 

P22 

V46P02O5A 

APO 2 fuel 

tank cutlet pressure 

psia 

P32 

V46P0305A 

APO 3 fuel 

tank outlet pressure 

psia 

T, 

V46T0102A 

APO 1 fuel 

tank temperature 

deg F 

Tp 

V46TQ202A 

APU 2 fuel 

tank temperature 

deg F 

Tj 

V46T0302A 

APU, 3 fuel 

tank temperature 

deg F 

B. Special Constants 




Symbol 

a ni t s 

Value 

Description 


A 

scalar 

1.003 

Linear coefficient 

for tank 




stretch; tentative 

value 

B 

scalar 

1,1666x10-3 

Linear coefficient 

for tank 




s t r e t cb ; tentative 

value 

To, 

cubic in. 

0 

V ol urn e not subject 
APU 1 

to stretch 

Vo? 

cubic in. 

0 

Volume not subject 
APO 2 

to stretch 

Vo3 

cubic in. 

0 

Volume not subject 
APU 3 

to stretch 

V21 

cubic in. 

11,421 

Tank volume at zero 

pressure, APU 1 

YZ2 

cubic in. 

11,421 

Tank volume at zero 

pressure, APU 2 

7Z3 

cubic in. 

11,421 

Tank volume at zero 

pressure, APU 3 

Y 

degrees 

459,69 

Conversion of Fahrenheit to Rankine 




Temperat ure 


RSCF 

fosial f t3 

. 334 86 0 

Specific gas constant; preliminary value 


(LEM) OR 




GE, 

ft3 

.3982 

Gaging error, APU 1 

; preliminary value 

GKz 

ft 3 

,3982 

Gaging error, APU 2 

; preliminary value 

GB, 

ft 3 

.3982 

Gaging error: APO 3 

; preliminary value 

EFFi 

scalar 

.99 

Tank expulsion efficiency, APU 1; 




preliminary value 


EFF^ 

scalar 

.99 

Tank expulsion efficiency, APU 2; 




preliminary value 


EFF3 

scalar 

.99 

Tank expulsion efficiency, APO 3; 




preliminary value 


X. 

1 bra/ft 3 

79.484 

Temperature-to-density coefficient ; 




preliminary value 


M 

Ibm/f t3 

-0,0315 

Tern per at ure - 1 0 - den s it y coe f f i c ie n t ; 


freliisinary value 
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K1 

scalar 

61.849 

Helium 

compressibility 

coefficient 

K2 

scalar 

-9567.6 

Helium 

compressibility 

coefficient 

K3 

scalar 

21,345.1 

Helium 

compressibility 

coefficient 

K4 

scalar 

-78. 803 

Helium 

compressibility 

coefficient 

K5 

scalar 

16.995 

Helium 

compressibility 

coefficient 

K6 

scalar 

-11761.6 

Helium 

compressibility 

coefficient 


C. Special parameters: 


Symbol 

Units 

Value 

Description 


Variability 

BH. 

Ibm 

TBD 

Loaded helium mass,APU 1 


Each flight 


Ibm 

TBD 

Loaded helium mass,AP0 2 


Each flight 

HH3 

Ibm 

TBD 

Loaded helium mass,AP0 3 


Each flight 

Cil 

scalar 

0 to 1 

User input; selector for 
APU(i) 1 = 1,2,3 

Pil, 

Each processing 
reguest 

Ci2 

scalar 

0 or 1 

User input; selector for 
APO(i) i = 1,2,3 

Pi2, 

Each processing 
request 


D. Processing: 

Pi = iCiH (Pin * (Ci2^ (gi2V . (i = 1, 2, 3) 

Ci1 + Ci2 


vhere 

Pi = averaged fael tank pressure (psia) for &PTJ system i- 

Vci = Voi + VZi [A + Pi(B) p, li = 1, 2, 3) 

where 

Vci = volume coirrected for tank stretch, APO system i (cubic inches) 
Pi = averaged fuel tank pressure, APO system i, computed above 
ai = Ti + I, (i = 1, 2, 3) 

where 

ai = temperature, degrees Eankine, APa system i 
Di = K1 (Oi) + K2 
Ei = K3 + K4(ai) 

Fi = K5(Bi) - Pi + K6 (i = 1, 2, 3) 

where 
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Di, Ei, Fi = Gooputed coefficients for conpressib iiity of gaseous helium 


where 


Zi = -Ei - 4DiFT (i = 1, 2, 3) 

2Di 


Zi - Gompressibilit y of the helium in APO system (i) 

vai = fZ lV fEGCE> fHai) (Oil {i = 1, 2, 3) 

Pi 


where 

VDi = ullage volume in flight conditions (ft^) / APU system (i) 
Zi = helium compressibility in APU system (i) , computed above 

VPi = (EFFi) (Vei) - VOi - GEi (i = 1,2,3) 

where 

VPi = usable fuel volume remaining (ft^) , aPCJ system (i) 

VCi - stretch-corrected tank volume, Goni'puted above 
fiHOPi ^ L + (a) (Oi) (i = 1 , 2, 3) 

where 

RHOPi = fuel density in flight conditions, (ibm/ft^J 
Ui = Hankine temperature, computed above 

Qci = BHOPi . VPi (i ,= 1, 2, 3) 

where 

Qci = fuel mass remaining (ibrn) 

VPi = fuel volume remaining, computed above 


8i(j) = Qci_tll_r. Qci flrP {i = 1, 2, 3) 
t{j) - t(j-1) 

where 

Ri(j) = mass flow rate (pounds/second) at time t(j) , APU system (i) 
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Qci(i) = fuel mass remaining at time t(j) 

QGi(-j-l) = Fuel mass remaining at time t(j-1) 
t ( j) = sampling time associated with, value Hi(jJ 

= time of sample immediately preceding t(j') 

FCi t n-Qci/HMi) (TOO) (i = 1, 2 , 3) 

where 

PCi = fuel consumption (percent) , APU system (i) 

E. Output: 

Time-history page plots and tabulations of usable fuel 
remaining [QciJ, mass flow rate [Hi]# and fuel consumption [FCi], 

F. Options; 

Start and stop times (GHT ) , linear interpolation rate, 
output tabulation rate. 
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5.2. 1.4 


APD Performance Calculations 


A. ileasurements required: 


Symbol 


Description 



Units 

Fit 

V46S0229E 

High speed select flag, APU 

1 

event 


746S0229E 

High speed select flag, APO 

2 

event 

FL, 

V46S0329E 

High speed select flag, APU 

3 

event 

IP 

V07P9052A 

Aft fusi inti 

press no. 100 


psia 

CPi 

V46P0120A 

APD 1 gas gen 

chamber press 


psia 

CP;, 

V 46 P 0220 A 

APD 2 gas gen 

chamber press 


psia 

CPa 

V46P0320A 

APU 3 gas gen 

chamber press 


psia 


B. Special Constants: 



Symbol 

Units 

V alu e 

Description and Remarks 

i 

BP a/ per cent 

720 

Percent to EPH conversion 

TH 

psia 

500 

Pressure threshold, APU pulses 

I min 

msec 

20 

Time Threshold, APU pulses 

0 

scalar 

88.49 69 9'649 

Curve fit coefficient normal speed 


scalar 

-1.2 9934239 

Curve fit coefficient normal speed 

Bit 

scalar 

9'5. 473889 13 

Curve fit coefficient high speed 

B? 1 

scalar 

-1.258294872 Curve fit coefficient high speed 

AP 

psia 

TO 

User-supplied for each run, 
default value of ambient pressure 


curve fit coefficients Ajkl, Cjinl, Djml, supplied by user where: 
j = FLi (i = 1,2,3); FLi - 0 (normal) or 1 (high) API! speed, 
k = 1, 2, 3, 4, 5 indicating the powers 0, 1, 2, 3, 4, respectively, of 
(l.og,QpWi) used in the polynomiai. 

1 = 1, 2, 3 indicating the powers 0, 1, 2, respectively, of the 
fuselage pressure used in the polynoitnial. 

For coefficients (C, 0) , the subscript m is used rather than It. 
m = 1, 2, 3, 4, 5, 6, 7 indicating the power 0, 1,2, 3, 4, 5, 6, 
respectively, of the pulse fregnently used. 
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Therefore, 30 values of (A) and 42 values each for (C, are required. 
C. Processing: 


A pulse shall be counted for APO systea (ij each tine 
the chamber pressure (CPi) rises from below or equal to 
(TH) to above (TH) and remains for at least (Tmin) 
milliseconds. A pulse ends when the chamber pressure 
drops below or equal to (TH) and remains there for at 
least (Tmin) milliseconds. All points within that last 
(Train) are not included in the pulse. For each pulse 
counted, eomipute the pulse width PUi in seconds and for 
each specified interval (At) use the pulse count (PCi) 
to determine the frequency (Fi) (Pi = PCi/At) in pulses 
per second. A pulse that spans more than one interval 
shall be considered to be entirely within the interval 
in which the pulse ends, except that a pulse spanning 
either the start or stop time shall be ignored. Also, 
the start time and beginning of the first interval 
shall coincide, and any interval shortened by the stop 
time (a partial interval) shall be discarded. At the 
end of each interval (A) t compute the averaged pulse 
width (PKi) as well as the sum and sum of the squares 
of pulse chamber pressures [ZCPi and Z(GPi)2j and the 
number of chamber pressure values (ni) . If values of 
CPi are lost due to sync or other problems, they shall 
not be included in the sums, and they are considered on 
the same side of the threshold (TH) as the last valid 
data value. The values of CPi used in the sums must be 
pulse values (i.e,, exceed TH) • 


AHPi = [Aji» + Aj,^P + Aj,3f23+ [Ajat + Aja^P + AjasP®] 
P'Wi) + fAjai + AjazP + Ajaa?®] (hog PWi)a + 


[ Aj4l 


^ j4 


Aj43p2] 

(log 

AjszF 


A ] 

(Log PWi) ^ 

Test: AHPi 

> 

H2j . 

P 

+ B 1 j for j = 

then 






HPi = [Cii, 


Cjt:»P 

4. 


^ Lcj 

Fi + 






C Cja 1 


C j3?P 


Cj33F^J 

Fi2 + 

CCj4t 

> 

C34?P 


Cj*3P^ ] 

Fi3 + 

CCjsi 


CjspF 

4' 

C 353 P® ] 

Fi* + 

CCl6t 


CjspP 

+ 


Fi® + 
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[CIti CjyjP ♦ CjrapZ] Fi‘ 

If false, then 

HPi = [Dj,, Dj,aP + Dji3p2] f 

[Ol?i + Dja;»P + Dj;,3p2] Fi+ 

[Dj3i ♦ DjapP + Dj33p2] Fiz + 

£Dj4» + Dj4;,P + Dj^aPZ] Fi3 + 

[Djsi ♦ BjsjP + DjsaP^J Fi* + 

[Di^i ♦ Dj*;,P ♦ DjeaPZ] Fis + 

[0l7i ♦ DItzP ♦ Bj73p2] Fi^ 

where: 

i = 1, 2, 3 (APO system i) 

j = value of FLi at the end of the time interval (At) 

HiPi = refined horsepower, APO system (i) 

Fi = pulse frequency computed for the time interval (At) 

P ■= average value of IP over the time interval (At), 
whenever AP>0 use P = AP and ignore IP 

The following statistics should be computed over specified averaging 

intervals (At) , typically 10 seconds: 

tf i = 

#i = standard deviation of those (ni) values of CPi occurring during 

APO pulses in APO system (i) (i = 1, 2, 3) 

ACPi = (ZCPi)/ni = average chamber pressure (i = 1, 2, 3) 

AP'Ri = APD roughness = «i/ACPi (i = 1, 2, 3) 

AEi = HiPi . PHi . PCi (i = 1, 2, 3) 

where 

AEi = APO energy, horsepower - hours 
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PHi = pulse width averaged over the tiine interval (A) 
PCi = pulse count over the tiine interval (At) 

D. Output: 


Page plots and tabulations o£ hoursepower (APHi, HPi) , 
pulse count (PCi) , pulse width (PWi) ^ pulse frequency 
(Fi) , chamber pressure averages (ACPi) , standard 
deviations (tfi) , apo roughness (APRi) , and energy 
(AEi) . Each time value associated with these 
parameters should be the end time of the averaging 
interval (At), At the end of each tabulation report, 
average values of pulse count (PGi) , pulse width (PRi) , 
and horsepower (HPi) will be printed as well as a total 
value for energy (sum of values AEi). 

£. Options: 

Start-stop (GMT) ; averaging interval (At) , linear 
interpolation rate (IR) for all input 01 aeasureaients. 
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5.2.2 


Aerodynamics 
5,2.2. 1 Aerodynamics Performance Calculations 
INPUT: 


NZ 


V90A5381C 

S = 2690 

ALPUA 


V95P3021C 

G = 32. 174 

D 

2= 

V95V0160C 

DTE = .01745329252 

QBAR 

»T 


V95P3011C 
card input 

(Default = 183327) 


PROCESSING: 


CN = N2+HT/(S^QBAH) 

CL = CN^COS (ALPRA*DTR) 
CD = D*BT/ iS*G*QBAS) 
LOD = CL/GD 


O'CTTPUTi 


NZ, ALPHA, D, QJ3AR, GN, CL, CD, LOD to standard tab and/or 
Gontinuoius form plot. Default sample rate is 1 s/s. 
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5.2. 2. 2 Aerodynamic Hinge aoment Calculation 

INPDT: 



1=1 

1=2 

rn 

M 

H 1 
1 
! 
1 

1=4 

SP (I) 

18. 02 

21.80 

21.80 

18.02 

ip{I) 

39.25 

56.29 

56. 29 

39.25 

BP (I) 

3.80 

15. 10 

15. 10 

8. 00 

D (X) 

87.044 

83.613 

83. 613 

87. 044 

a«GB (I) 

15241.708 

37974. 820 

37974.820 

25241.708 

DLE (I) 

758H0852A 

V5 8H'08 02A 

V58H0902A 

V5aa0952A 

DPEF (I) 

V90P2515C 

V90P2516C 

V90P2518G 

V90P2517C 


C = 52.50270631 NX = V34 A3494A (DFl) 

aac = , 1019716214E-06 NX = V90A5361C 

DO = .130H9969 NZ = V90A5381C 

DTE = .01745329252 gSAS = V95P301TC 

P'HiOCBSSING {For I = 1,4) 

F (I) = (DLE {!) +D (I) ) *DTfi 

R{I) = SQRT (AP{I) ♦♦2+BP (I) **2-AP{I) *BP(I} *COS (F (I)) ) 

HHET{I) = DPEF {!)♦ (SP {I)*AP{I) ’«‘BP (I) *SIN (F (X) ) ) / (E (I) » 1 . 0 EQ6) 

HH'G{I) = HMC* (NX*SIN (DLE {!) ♦DTRi-E'Oi) +NZ* .99862953 

- NY*. 0 523 3596) *COS (DLE(i) *DTE + DO) ) *HMGB (I) 
HMAERO(X) = HMET (I) -aaG (I) 

eaE{I) = HNAEBO (I) *G*1.0EO6/QBAE 

O'HTPHT 

Three standard tabs and/or continuous form plots: 

1. DLE (X) AND DPEF (I) 

2. HMET{X) and HittG (I) 

3. H'MAEEO(X) and CHE{I) 

Label X=1 as LOB, X=2 as LIB, 1=3 as EXE, and X=4 as ROB; 
e.g., for tab 1. 

LOB LXB RIB ROB LOB LIB RIB ROB 
DLE DLE DLE DLE DPEF DPEF DPEF DPEF 
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5. 2. 2. 3 Aeco Hate Calculations 

1. Azimuth 

Vector guantities are dencted with bars. Inputs ace 


V95H01 85C 


V95L0190C 


k1 

V95HQ1 86C 

7= 

V95L0191C 

k= 

k2 

V9SH0187C| 


V95L0 192C 1 



J 


L J 


_ ^ 


where k1 , k.2, Jc3 and w are card inputs. 

Calculate 

B=V-w (TixH) 

N = I >c S 

AZ = tan-i[ (Ei • k) iEl/(i » H • k) 3 (0-360 0) 

2. Flight Path Angle 

FPA = V95H0261C (deg.) 

3. Mach Number 

a = V95L3Q29C (N.D.) 

4. Rate Calculations 

Let a (I) denote the Bach number at time T (I) , then the 
Mach rate is: 

ME = [ M (I+l) -M (I) ]/£T (1+1) -T (I) ] 
and similarly 

AZE = [ AZ (I+1) -AZ(1) l/fT (I+1)-T (I) ] 
fPAP = (FPA (I+1)-FPA(I) ]/[T (1 + 1) -T(I) ] 

5. Output AZ, AZE, FPA, FPAE, H, MS to a tab and/or 3 page 
plots. Default calculation rate is 1 S/S. 
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5.2, 2, 4 


Actuator Calculations 


INPUTS 



Output ElEVON and Al. cntinuous form plots and/or 

page plots at 25 S/S. 
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5.2. 2. 5 


Ascent Air Data System Calculations 


1. MSPC PCM inputs are: 


SYMBOL 

MS ID 

NAME 



0NITS 

s/s 

P2M 

T07P906 lA 

HOSE 

CAP 

PRESS- Z POET 

PSIA 

1 

PTM 

T07P9550A 

NOSE 

CAP 

TOTAL PEESS 

PSIA 

10 

DPA 

T07P9551A 

NOSE 

CAP 

AP-PITCH 

PSID 

10 

D'PB 

T07P9552A 

NOSE 

CAP 

AP-YAa 

PSID 

10 

TCM 

T07T9553A 

NOSE 

CAP 

SPIKE TEMP 

DEG F 

1 


These data will he gap filled, filtered, and linearly 
interpolate to 10 S/5 (See Section 5. 2. 2. 6) . 

2. Polynomial Function 

& special polynomial function will be referenced in the 
equations that follow, 

P6[K,X] will represent a sixth order polynomial of X using 
coefficient set K. There will be nine card-input sets: 

KM, KA, KDA, KB, KDB, KS, KDS, KAI, KBI. Each will have 
three subsets of seven coefficients and two break points 
B1 and B2: 

X<B1 use subset 1 

B1<X<B2 use subset 2 

B2^X use subset 3 

3. Transducer sensitivities 

All CIJ values are card inputs for 1 - 1, 7 ar i 0=1,7 

TCMC = Cl 1 + Cl 2*TCM + C13<^TCM**2+Cl4*TCa**3 
+ e 1 5 + T C M* + 4 + C 1 6 ♦ 5 + C 1 7 *T C a * * 6 


PZM'C = C21+C22=*PZM + C23*P3M**2 + C24+PZH*+3 
+ TGMC* (C25+C26*PZM+C27*PZM**2) 

PTMG = C31 + C32=*^PTM + C33 + PTH*^2+C3’4*PTa**3 
+TC MC* (€3 5+C 36 ♦PTM+G3 7 *PTM **2 

If DPA>0 then BPAC = C41+C42^D!PA+C43*D PA**2 + C44*DP A*^3 

+ TCfl'C* (C45+G4B*I)P A + G47+SPA++2) 

If BPA<0 then replace G4J with CSJ for J=l,7 

If DPB>0 then IDPBG=G6 1 + C62^DP3-*-C63*0PB**2+C64*DPB#*3 

+ TCMC* tC65+C66»DPB+C6 7 + DP'B**2) 
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If DPB<0 then replace C6J with C7J for J=1,7 

4. Static Pressure and aach Nuaier 
PAVE == PZaC-.S*DPAC 

MIND = y 5+CPTHC/PAVE) ** (2/7)-1 ] 

flACH = P6[Ka, HIND] 

5. Angle of Attack and Sideslip 

RA = P6[KA, HIND] 

AIND = DPAC/ (PTHC^^RA) 

DA = P6{KDA, HIND] 

SB = P6{KB, HIND] 

BIND = DPBG/ (PTMG^RB) 

D'B = P6tKDB, MIND] 

AINT = P6[KAI, BIND] 

BINT = P6[RAB, AIND] 

ALPHA = AIND+DA+AINT 
BETA = BIN0+DB+BINT 

6. Static and Dynamic Pressures 

CPSDB = P6[KS, HIND] 

DCPSD = P6[KDS, HIND] 
ePSD = CPSDB+DCPSD*BETA 
PS = PAVE* (1-CPSD) #CF 
QBAS = eQ*PS*'HACH*HACH 

PT = GP*PTHC*[ 6*MACH**2/ (HACH**2 + 5) ]**(-3,5) 

*[ 6/(7*MACB**2-l) ]*^("2.5> 

where CD and CQ are card inputs. 

7. Standard Atmosphere Table 

A table of standard atmospihere data H(I), T (1) , and P (!) 
for 1=1, 238 will be card input, as well as normalization 
constants PO to TO, Osing linear interpolation, enter 
the P (I) with the. value PS/PO and determine the correspond”* 
ing value of ALT from H(I) and TEHP from T (1) . 

3. Equivalent and True Airspeeds 

VE = CE* y QBAE 

VT = CT*HACH* /tEHP*TO 
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9. Outputs 

ecu's, tabs and/or CFP’s nmsc be available from input data 
at full rate or from the following paraoeters at fixed cate 


SYMBOL 

UNITS 

SYMBOi 

UMITS 

SYaBOi 

UNITS 

pzac 

PSI 

aiNB 

- 

CP SD 

- 

PTBC 

PSI 

BA 

- 

BACH 

- 

DPiC 

PSI 

AIND 

- 

ALPHA 

DEG 

DPBC 

PSI 

OA 

DEG 

SETA 

DEG 

Bcac 

DBG F 

AX NT 

DEG 

PS 

IN-BG 

pza 

PSI 

BB 

- 

QBAB 

PSF 

PTM 

PSI 

BIND 


PT 

IN-H'G 

DP& 

PSI 

DB 

DEG 

ALT 

FT 

0'P& 

PSI 

BINT 

DEG 

VE 

KNTS 

TCM 

DEG F 

CPSD8 


VT 

FPS 

PAVE 

PSI 

DC PSD 

- 





5.2. 2. b Time-Tag and filter Calculations 

1. Overview 

There are four raajor functions this calculation 

encompasses, with optional paths to bypass each when 
desired. There is also optional output to CCT or CfP. 

2. Major Functions 

a. Rolling staleness correction 

b. Gap filling 

c. Filtering 

d. Linear interpolation 

The possible processing routes and outputs are shown 
in figure 5-1. 

3. Rolling Staleness Correction 

a. Special fi'SIB Table 


This table will be a card-generated and card- 
updated file {<400 MSID's) containing by MSID the 
onboard rate of acguisition or calculation 
(HATS) , the smallest GPC cycle nunher (ACN) when 
acquisition or calculation took place and a 
special flag (FLAG) , Each MSID needed for output 
is checked to see if it is in the table. If it 
is, then stalenss is calculated and an 
appropriate full rate source file is generated; 
but if it isn’t in the file, a standard full rate 
source file is generated. 

^ • GPC ainor Cycle Detera i na tion 


The parent word V93QQ|0 2OPX (tenth character may 
also be Y, or Z for various formats) contains 
the GPC Phase Count (bits 0-1) and the Downlist 
Frame (bits 2-7) . ahenever the Phase Count 
changes from 0 to 1, set the GPC minor cycle =0. 
Each time the Downlist Frame changes, the GPC 
Minor Cycle is incremented fay one. The GPC Minor 
Cycle must be initialized for each CDS and a 
correspondence to the Downlist Fram.6 maintained 
so that for each sample of an MSID, a GPC Minor 
Cycle number (DCN) can be assigned to its 
downlist frame. 
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c 


Staleness Deterroiiiation 


Using the smallest acguxsition cycle number (&CM) 
and the number of cycles between acguisitions (A 
= 25/BATS) the rolling staleness (BS) is then 

RS = aOD[ 0CN + A-ACN-1,A ]*40 msec 

where aOD is the modulo or remainder function. 

If RS = (A-1)*40 and FLAG = 1 then set RS = -40 
nsec. 

d . Full-Rate Source 

Subtracting the RS from the normal time tag 
results in the proper time for each sample. Now 
the original onboard sample rate is 
reconstructed, giving evenly spaced (in time) 
data samples, except for some missing samples 
(gaps) if the downlist rate is less than the 
onboard rate. Gaps must be filled with a special 
fill pattern so they can be recognized on output 
or during further calculations. Note that if the 
downlist rate is greater, redundant samples will 
be lost (overstored) . Also note that if the 
onboard rate is 2$ S/S, no rolling staleness 
occurs. Sates slower than 1.04/sec (A = 24) will 
be redundantly filled to that rate. 

4. Gap Filling 

aissing data values, whether from staleness 
computations, sync losses, or tape errors, cause 
•»g,aps” in the seguential series of real data 
values. If the time difference between the real 
values on each side of the gap is not greater 
than 2 seconds, the intermediate point (s) will be 
replaced by linearly interpolated data. Each 
measurement will then have a gap-filled full-rate 
source. In addition, a difference array (or 
source) will be created for each measurement at 
its own sample rate. Each value in the array 
will be zero except at the times where gaps were 
filled and there the values will be one. The 
difference array must be available for output to 
CCT or CFP, 
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A gap-filled array and a difference array for 
each measureiRent is available from part 4 above. 
Input at run time will be a set of filter 
information including which measurements to 
filter and cut-off freguencies for each sample 
rate; i.e., 25, 12.5, 5, 1.04 and 1. A fourth 
order Butterworth forward and backward filtering 
will be used to generate the output array. The 
input array must be saved and the output array 
subtracted from it to form the difference array. 

Linear Interpolation 

The full-rate source arrays will be linearly 
interpolated to a card- in put sample rate, with 
all arrays aligned to the same time points using 
an existing program SEELIN. 
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Avionics 


5.2,3. 1 BGA Calculations 

1 . Inputs 

Input parameters and symbols are listed in Table 
5-7 for reference. Computations are at 5 S/S 
except where noted. 

2. Orbiter H6A 

Compute DP12, DP23, BP34, DP41, DY12, DY23, DY34, 
DY41, DB12, DH23, DR34, D'R41 where DP 1 2=PR 1“PR2 ; 
DY41=YE4-YH1 , etc. Output to a tab whenever the 
absolute value of any computed parameter exceeds 
a card input value. 

Also compute MPT 2, MP23, MP34, MP41, MY 12, MY23, 
MY34, MY41, MR12, ME23, MS34, HB4 1 where apl2=TP- 
DP12, MY23^TY-DY23, MR4 1=Tfi-Da4 1 , etc, and 

TP = CPI + CP2*1 SO'PR I 
TY = GY1 + CY2*1SQYR| 

TE = CHI + CB2 + JS0nB| 

where CPI, CP2, CY1 , CY2, cal, CB2 are card-input 
values. 

Output to tab whenever the absolute value of any 
computed parameter is less than a card input 
value. 

3 . O r bit e r Ac ce le r o m e t e r A ss em b 1 y 

Compute b'L12, DL23, DL34, DL41, DB12, DN23, DR34, 
DN41 where DL 12 = LA1-LA2, DR 4 1 =M A4-WA 1 , etc. 
output to a tab. 

Also compute M112, ML23, HL34, ML41, MN12, MN23, 
MSJ4, MN'41 where Ml 12 -TL-DjL 1 2 , MiN23=TN-DR23, 
etc., and TL and TB are card- input values. 

Output to a tab. 
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4 . SRB aGA»s 

Compute at 1 S/S DLP12, DLP2J, DLP31, PKP12, 
DSP23, DHP31, where DLP12 = LPH1-LPE2, DBP31 == 
RPa3-BPH1, etc.^ and at 5 S/S 

DPLfi - SLPB - SBPB 

DPLO = SLPR - SOPE 

DPHO = SHPR - SOPE 

Similarly compute DLY12, D1Y23, DLY31, DEI12, 
DRY31 at 1 S/S and DYLR, DYLO, DYRO at 5 S/S, 
Output to taias, groupings TBO. 

Also compute HPL12, MPL23, MPL31, APR 12, MPR23 
HPE31, MYL12, MYL23, MYL32, aPR12;aPE23, MPR31 
aYS12, MYR23, MYR31 where tlPL 12=TS-DLP 12, 
aYR31=TS-L)RY3 1 , etc,, where TS is a card-input 
value. Output to a tab. 


DEY23, 


r 

t 


5-44 



TABLE 5-7. -RGA PARAMETSES 


flSXD 

SYMBOL 

DESCRIPTION 


V95R403 1 C 

PR1 

Compensated. Pitch Rate 

1 

V95E4032G 

PR2 

Compensated Pitch Rate 

2 

V95R4033C 

PS3 

Compensated Pitch Rate 

3 

V95R4034C 

PR 4 

Compensated Pitch Rate 

4 

V95E4061C 

YR1 

Compensated llaw Rate 

1 

V9SR4062C 

YR2 

Compensated Yaw Rate 

2 

V95R40'63C 

YR3 

Compensated Yaw Rate 

3 

V9SE4064C 

YR4 

Compensated Yaw Rate 

4 

V95R4001C 

RR1 

Compensated Roll Rate 

1 

V95R4002C 

RH2 

Compensated Roll Rate 

2 

?95R4003C 

RR3 

Compensated Roll Hate 

3 

V 9'5 R 40 0 4€ 

RB4 

Compensated Roll Rate 

4 

V95A4101C 

LAI 

Compensated Lateral AA 

1 

V95A4102C 

LA2 

Compensated Lateral A A 

2 

V95A4103C 

LA3 

Compensated Lateral AA 

3 

795A4104C 

LA4 

Compensated Lateral AA 

4 

V95A4151C 

RA1 

Compensated Normal AA 

1 

V95A4152r 

NA2 

Compensated Normal A A 

2 

V95A4 153C 

NA3 

Compensated Normal A A 

3 

V95A4154C 

NA4 

Compensated Normal A A 

4 

V95R4181C 

LPR1 

LH SRB Pitch Hate 

1 

V95S4182C 

LP'R2 

LR SRB Pitch Hate 

2 

V95R4183C 

LPR3 

LH SRB Pitch Rate 

3 

V95R421 1C 

RPH1 

RH SRB Pitch Rate 

1 

V95R4212C 

RPR 2 

RH SH3 Pitch Rate 

2 

V9SR4213C 

RPR3 

RH SRiB Pitch Rate 

3 

V95R4191C 

LYR1 

LH SRB Yaw Rate 

1 

V95R4192C 

LYS2 

LH SRB Yaw Rate 

2 

795R4193C 

LYR3 

LH SRB Yaw Rate 

3 

V95R422TC 

RYR1 

RH SRB Yaw Hate 

1 

V9SR4222C 

RYR2 

RH SRB Yaw Rate 

2 

V95E4223C 

RYR3 

EH SRB Yaw Rate 

3 

V9GE5321C 

SOPR 

Selected Orbiter Pitch 

Rate 

V90RS341C 

SOYR 

Selected Orbiter Yaw Kate 

V90R2525C 

SLPB 

Selected Lil SRB Pitch i 

Sate 

V90R2527C 

SRPR 

Selected RH SRB Pitch 1 

Rate 

V9GR2526C 

SLYR 

Selected LH SRB Yaw Rate 

V9QE2528C 

SRYH 

Selected RH SRB Yaw Rate 

V9'§R5301C 

SORR 

Selected Orbiter Roil 1 

Rate 
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5.2.?. 2 Kunway Coocdinate Conversion 


Inputs 


SYMBOL 

MSID 

ONUS 

MLS AZ 

V90H3002C 

Deg. 

MLS EL 

V90H3032C 

Deg. 

MLSRNG 

V90H3062C 

Ft. 

TEA 

V95W7000C 

Sec. 

HBA 

V9'0H4002C 

Pt. 

THETAR 

V90H2217C 

Deg. 

V3 

V95L0192C 

Ft/Sec 

TSTATE 

V90H0534C 

Sec. 

B1 

79OX3O'03X 

- 

B2 

V90X3033X 

- 

B3 

V9GX3063X 

- 

B4 

V9'0X4OO3X 

- 

TAZ 

V95W60'0OG 

Sec. 

TEL 

V95il601OC 

Sec. 

TRNG 

V95ff602OG 

Sec. 


CalGUlati.ons 


1. Search for first time = 1, then coiupnte: 

A = 1 + TAN2 (MLSBL) ♦ TAN2(aLSA2) 

B = 2*(K1-K2) *TAN2 (MISEL) 

C= {K1-K2) 2»TAN2 (MLSEL) - (MLSESG) ® 

X = (B - SQ'ST {B*S-4*A*0 )/ (2^A) 

where TAN is two q^uadrant tangent, SQRT is sguare root, 
and K1, K2, and K3 are input on cards. 

HI = K2 + X 

R2 * (K2 - Kl) *TAN (aiSAZ) ♦ K3 
H3 = (B1-K1) *TAN (MLSSl) 

TAVG = (TA2 + TEL + TRNG) /3 

2, Search for first time B4 = 1, then compute: 

R4 = HBIAS + (TSTATE+T1-TRA) ♦V3-5IS (THETA1- 
THETA8) ♦DRANB-HfiA where SIN is the sine, and 
HBIAS, Tl, THETAI, DEANE are input on cards. 
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Outputs 


Output TAVG, B1# R2/ H3, B4, to a tab aud/or 
continuous forn plot (except TAVG), TAVG and 
TSTATE will be output as Day-Hr-1in_S€C. la^bels 
will be: 


OOJPDT LABEL 


TAVS 

ai 

R2 

S3 

B4 

TSTATE 


MLS AVG TIME 
VEH X HUT BUN3AY 
VEH Y RRT RUNWAY 
VEH Z HBT RUN SAY 
ALT Z SET BUN SAY 
TSTATE 
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5.2.3. 3 


Avionics Aerodynamic Calculations 


1 . 


2 . 


3. 


Surface Movement 


Inputs 

MSID 

V90'H7505C 

V90H7525C 

V90H7555C 

V90H7575C 

V9OH701OC 

V90H6701C 

V90'H6410C 


Ga Iculatio n 


Descr iptio n 

LIB fdbk 
LOB fdblc 
HID fdibk 
ROB fdbk 
Rudder fdbk 
Speed brake fdbk 
Body flap b db k 


Sum the absolute value of the difference between 
the current value and previous value for each 
parameter. The first data point will be lest 
during initialization of the sum, and sync 
dropouts will be ignored (skxpped) . output wrll 
be to continuous form plots or page plots. 

Integrated Pitch and Roll Rates 

I n.pu t s 

HSID Description 

V9'0|R5 321C Pitch rate 

V9'GR5301G Roil Rate 


sum the absolute value cf each rate divided by 
its current sample rate (s/s from Descriptor Data 
Base) . Sync dropouts will be replaced by the 
last in-sync value and used in the sums. Output 
to continuous form plots or page plots. 

Aecosucfdces Calculations 


Inputs 

MSIB 

V9'0'H7 50 5C 
V90H7525C 
V90H7555C 
V90II7575C 


Description 

LIB eleven fdbk 
LOB elevon fdbk 
RIB elevon fdbk 
ROB elevon fdbk 
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Calculations 


DL = (iOB + LIB) *,5 
DR = (HOB + RIB) ♦ ,5 
DEIV = (DL + DR) ♦ .5 
BAIL - (DL - DE) ♦ ,5 

Output to a contiuous form plot and/or tab. 
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5.2.3. 4 


Main Engine Distances 


1 . lapu ts 


SYMBOL 

jfJSID 

□ WITS 

DY1 

758 Hi lO'OA 

Deg, 

DY2 

V58H12O0A 

Deg. 

DY3 

7 58 HI 300 A 

Deg. 

021 

7 58 a 1150 A 

Deg. 

022 

758H1250A 

Deg. 

023 

758H1350A 

De g. 


2 . Z-Go'inpon ' en fes 

0212 = 157*[ sin (DY1-3) -sin(0Y2+3) ] 

0213 = 157*{sin(0Y1-3)-sin(D23+3) ] 

DZ23 = lS7*{sin(Dr2-3) -sin(0Y3*-3) ] 

3. Y-CO'm.p.o.'nents 

DY12 = 157*j[sin (0Z1) *sin(D22 + 3. 5) ] 

DY13 = 157=*=[sin(-DZl) -sin (3.5-DZ3) j 
DY23 = -157*[sin {DZ2+3.5)-sin (-D23-3.5) ] 

^ • Engine Distances 


R12 = 

7(53-0112)2 + n'03-DZl2)2 - 

102. 625 

R13 = 

7(53-DY13)z + (103-0213)2 - 

102. 625 

R23 = 

7(106-DY23)2 + (0223)2 

102. 625 


Ou-tp.ut E?12, R13, R23 to continuo'us focm plot and/or 
tab (default is 1 S/S ) . 
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5.2.3. 5 Avionics DEO Display 

1. overview 

There are four DE0*s each downiisting 16 words at 
1 s/s. The first 15 words will be decoded into a 
message line that will be output on a tab, one 
tab per DEO, See Table 5-b for input aSID's. 

2. Keystroice Conversion 

The number of valid keystrofces is in bits 11-16 
of word 2. Op to 30 keystrokes are packed three 
per word in words 3 thru 12, bits 0-4, 5-9, IQ- 
14. The valid keystrokes are converted to 
acronyas (see Table 5-9) and concatenated to form 
the t ext message. If bit 4 and/or 10 of word 1 is 
set to one, the appropriate acronym will be added 
to the end of the text message. 

3. Header Processin'O 

The DED ID {bits 5-7) , the major function (bits 
8-9) and the message type (bits 0-3) will be 
extracted fro'O word 1 and displayed in decimal, 
and status bits (bits 11- T5) from word 1 will be 
displayed in binary to form a leader for the 
message line. 

4 . S t a t u s G h e ck i n e 

Words 13, 14, and 15 will be checked and if they 
do not egual the appropriate hex value, a flag 
will appear on the message line. 


WORD 

NO'HINAL HEa VALUE 

13 

820'0 

14 

8 om 

15 

OOO'O 


5. 


Output 


The leader, the status flags, and the text 
message will form the message line which will be 
output to a tab along with the GPC time for word 
1 . If the message line is the same as the 
previous message line, it will nor be output. 
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TABLE 5-8, -DEU Input Words 


WORD 

DEU1 

BED 2 

DEU 3 

DEO 4 

1* 

792H6721PX 

V92M6780PX 

792H6844PX 

792a6904PX 

2 

V9206725CX 

V92U6784GX 

792U6848CX 

792U6908GX 

3 

V92J6728CX 

V92J6792CX 

792J6852GX 

792J69 12GX 

4 

V92J6732CX 

V92J6796CX 

^ .‘2J685 6CX 

V92J6916CX 

5 

V92J6736CX 

V92J6800CX 

V92J6860CX 

792J6920GX 

6 

V92J6740CX 

792J68'04CX 

792J6 86 4CX 

792J6924GX 

7 

792J6744GX 

V92J68G8CX 

792J6a68CX 

V92J6928GX 

8 

V92J6748CX 

V92J6812CX 

V92J6872GX 

792J6932GX 

9 

V92J6752CX 

792J6816CX 

V92J6876GX 

V9 2J6 936CX 

10 

V92J6756CX 

792a6820GX 

V92J6830CX 

792J6948CX 

11 

V92J6760GX 

V92J6824CX 

V92J6884CX 

79 2J69 44CX 

12 

792J6764CX 

V92J6828GX 

V92J6888GX 

V9 2J69 46CX 

13 

V72H5650PX 

772H572QPX 

772K5810PX 

V72HS910PX 

14 

V72H5670PX 

772H5740PX 

V72H5 83 OPX 

772H5930PX 

15 

y72'fl5'680PX 

772H575 0PX 

7 72 H 5 84 OP X 

77 2H59 4GPX 


for children may be 

used, if de 

sired. 
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TABLE 5-9. -DEU Keystroke Conversion 


D/L ACRONYa 


D/L 

ACBONia 

HEX 

=BLANK) 


HEX 

XA = BLANK) 

O'O 

0 


10 

SYS A 

01 

1 


1 1 

OPSA 

02 

2 


12 

SPECA 

03 

3 


13 

FAULT AS (jaa 

04 

4 


14 

ITEaA 

05 

5 


15 

A- 

06 

6 


16 

A + 

07 

7 


17 

■ 

OB 

8 


18 

I/OARESET 

09 

9 


19 

GPC/CRT 

OA 

A 


1A 

A*1AA 

OB 

B 


IB 

RESUaE 

OC 

C 


lc 

A*1'GA 

OD 

D 


ID 

A*1DA 

OE 

£ 


IE 

AEXECA 

OF 

F 


IF 

A PRO A 

Supplemental 

conversionsj 




ACBOMYa 

CONDITION 




AACK 

W'ord 1 bit 

4 = 1 

(at 

end of message line) 

AHSGAfiESBT 

Word 1 l)it 

10 = 1 

(at 

end of message line) 

A*TAPA 

Input tape 

error 

(replaces keystroke- lost) 

A^sysA 

Telemetry 

sync error 

(replaces keystroke lost) 


A^BaPA B'ump data interupt (replaces keystroke lost) 
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5. 2. 3. 6 


Duty Cycle CaXeulation 


This calculation will monitor a set of US ID's and 
compute tJie percent of the time that each is greater 
than a given threshold. The program should be written 
to read the set of nsiD's and thresholds from a card- 
driven file, because RCS engine firing, MOS engine 
firing, and heater duty cycles will each have a 
different table and process different time segments. 

An option must be available at run time to select total 
time or running time for the calculation. An option 
must be availabe to select high or low duty cycle. 

1, Por each asiD (Mi) and its threshold (Ti) , 
whenever BiiTi then ti = ti + 1/3 Ri, where t is 
the running sum of “on" time and S8 = current 
samples per second from Oescriptor Data Base. If 
Bi is oat of syne, it is assumed to have the same 
value as the last in-sync data point. 

2. Shenever total time is selected: 

Dt = stop time - start time. 

Whenever rnnnino time is selected; 

Dt - current time - start time. 

3. Duty cycle percent (DCPi) is; 

DCPi = 100 ♦ ti/Dt, for high duty cycle 
DCPi = 100 ♦ (Dt-ti)/DT, for low duty cycle. The 
DCP values are output to continuous form plots in 
groups to be defined in Level D. 

4, Heater duty cycle calculations reguire two thresholds 
THi and TLi and an input option by parameter to decide 
which to use first. Then Ti = THi or Ti = TLi by 
option at the start of the run. Hhenver the threshold 
is crossed, then set Ti to the other value and 
proceed as in steps 1-3. 


S-S4 


5.2,3. 7 


landing Approach Calculations 


! ’ ’ 


1 . 


2 . 


3, 


4 . 


Overview 

MSBLS, TACAN, and Radar Altifleter PC« 
outputs will be compared to parameters 
calculated from the AST, TACAN will be run 
at long range (about 20 to 200 miles) while 
as BIS and Altimeter will be run near the 
runway (less than about 20 miles) . Default 
calculation rate is 1 S/S. 


Table 5-10 lists the asiD's needed and 
symbols used in the calculation eguations. 


B£T Input and Transforaatlon 

The navigation position XLf, ILf , ZIf with 
respect to the runway and the geodetic 
altitude of the navigation base h, all in 
feet, will be extracted from the EBT. The 
position will be transformed 


X = XLF sinB + ILT cosO 
X = XLF cose - YLr sine 
Z = -ZLF 

where 0 = runway azimuth from true north which is 
card input. 

S tat ion L.o cation and Tr an sf or mat i on 


The TACAN station number (Best 2 out of 3 
from STAl, STA2, and STA3) will be used to 
look up the coordinates of the TACAN 
station (LT# XT, AT) from 10 card input 
sets. These coordinates are then 
transformed to produce (XT, YT, ZT) 


YT = (RE+AT) ♦Csin^T*COsX0-cosXT*3inXC)*cos (LO-IT) J 
XT = - (RE+AT) ♦[ COSXT’^sin(lC-LT) j 

ZT = (RE+AT) *'[cosXT*cosX0^cos iLO-LT) -sinXT>‘ sinXO J 
-RE- AO 
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TABLE 5-10, -INPUT PCH PASAflETEBS 


SYMBOL 

MSID 

NAME 


- 

UNITS 

STATUS 

ai 

V74H1535B 

TACAN 

1 

Bearing 

Deg. 

SB1 

B2 

V74H1635B 

TACAN 

2 

Be aring 

deg. 

SB2 

B3 

774H1735B 

TACAN 

3 

Be aring 

deg. 

SB3 

RA1 

774H1554B 

TACAN 

1 

Range A 

11 • DU « 

SRT1 

BA2 

774H1654B 

TACAN 

2 

Range A 

n • El ■ 

SHT2 

BAS 

774H1754B 

TACAN 

3 

Range A 

u • m • 

SET 3 

EB1 

774H1555B 

TACAN 

1 

Range B 

n « m « 

SET1 

R32 

77 4H 1655b 

TACAN 

2 

Range B 

u* in • 

SET2 

BBS 

774H1755S 

TACAN 

3 

Range B 

m • 

SBT3 

AZ1 

774H1'012B 

flSBLS 

1 

Azimuth 

deg. 

SAI 

AZ2 

774B1112B 

MSBLS 

2 

Azimuth 

deg. 

SA2 

AZS 

774H1212B 

MSBLS3 

Azimuth 

deg. 

SA3 

ELI 

774ai032B 

MSBLS 

1 

Elevation 

deg. 

SEI 

£12 

774H1132B 

MSBLS 

2 

Elevation 

deg. 

SE2 

ELS 

V74ai232B 

MSBLS 

3 

Elevation 

deg. 

SE3 

EKl 

774H1052B 

MSBLS 

1 

Range 

H « 01 ■ 

SEMI 

RM2 

774H1 152B 

MSBLS 

2 

Range 

n. m , 

SEM2 

RMS 

774H1252B 

MSBLS 

3 

Range 

m « 

SRM3 

HI 

774H1804B 

RADAR 

ALT 1 

ft. 

SHI 

H2 

774H1854B 

RADAR 

ALT 2 

ft.. 

SH2 

HSNAP 

790'H4Qi0 2C 

RADAR 

ALT SNAP 

ft. 

- 

STA1 

774K1514B 

TACAN 

1 

chan. Numher 

- 

- 

STA2 

V74K1614B 

TACAN 

2 

Chan. N'Uraher 

- 

- 

STAS 

V74K1714B 

TACAN 

3 

Chan, Number 

- 

- 
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where (10, VO, and AO) are eard-input 
longitude, latitude, and altitude above USL 
of the center of the BET runway coordinate 
system and RE = 20925721.7b ft. HSBLS has 
a range/azimuth station location (LRA, XRA, 

ABA), and an elevation station location 
(LE, XE, AE) , both card inputs. Each must 
be transformed as above to produce (XRA, 

YRA, ZflA) and (XE, YE, ZE) . 

5. TACAH Calculation 

The range for TACAN is 

RT = (1/C) / (X-XT) 2 ♦ (Y-YT)2 + (2-ZT) 2 nm, 

where C - 6076.115485 ft/nni, and the relative 
velocity is 

VT(t) = (BT (t) -BT (t-At) ) At 

where RT(t) is RT at time t and At is the computation 
intecvj.1. 


REfiBI = ET 

- HA1 

- ESI 

RERH2 = RT 

- RA2 

- RB2 

RERR3 = RT 

- RAJ 

- ES3 


PR ERR 1 = 10'O*SERR l/HT 
PREHR2 = 1 O'O'* HERE 2/ RT 
PRERB3 = 10Q*RESR3/ST 

ET = sin-»C (Z-ZT) /C/£T] deg, 

BT = tan->i; (XI-X)/(YT-Y) J -7 deg. (Adjust to 0-3600} 

where y is the card-input magnetiG variation, 

BERHl = BT-B1 
BEBR2 = BT-B2 
BEEH3 = BT-B3 
fEERHl = 10O+BSES1/BT 
PBEER2 = 1O0*BERR2/BT 
PBERR3 = 10iO'*BEEE3/BT 

S • Status Gheclcinc 

Each TACAN, aSBlS and altimeter data word 
has validity, self-test and/or fail bits 
which must be built into a status word for 
output plots and histogram logic. Each 
status word is >*good” if =0 and "bad” if 
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= 1. Status words are logicaJ. variables, 
hence set =1 if the computation #0, 


SB1 = 
SB2 = 
SB3 « 
SST 1 = 
SBT2= 
SHT3= 
Sfl«1 = 

saM2= 

SBM3= 
SET = 
SE2 = 
SB3 = 

sal = 

SA2 = 
SA3 = 
SHI - 
SH2 = 


[V74Ml530f bits 1 and 2 j+f V74 B253 IP 
[V74B1630P bits 1 and 2 J+[V74M163 IP 
[V74ai730;P bits 1 and 2 ]+£ 774B1 73 IP 
(;V74M1550P bits 0 and 1 ]♦£ V74M155 IP 
[V74K1650P bits 0 and 1 ]+£ 774iUl 65 IP 
[774M1750P bits 0 and 1 ]+[ 774H1 751P 
t V74Xl051Bl+[ V74X10'53B ]+[ V74X1054B] 
i V74X1 151B ]+{ V74X1 153B ]+{ V74X1154B] 
[ V74X1251B ]+[ V74X1253B ]^■[ V74X1254S] 
t V7'4X1031B ]♦£ V74X1033B ]+[ V74X1034 BJ 
£ V74X1131BJ+C V74Z1133B ]+£ 774X11 34B] 
[ 774X1231B ]+£ 774X1233B]+£ V74Z1234B] 
[ 774X1 0.13B]+£ 774X10 14B] 

£774X1 1 13B j+£ 774X11 14B ] 

£774X1 2 13B J+f 774X1214B ] 

1-£ 774X1 80SB ] 

1-£ 77 4X1 855b ] 


bits 5 and 6] 
bits 5 and 6] 
bits 5 and 6] 
bits 5 and 6J 
bits 5 and 6J 
bits 5 and 6] 


7 . Histograms and Statistics 


Each parameter which is to be histogramed will 
have a histogram minimum (HIN) « maximum (HAXJ and 
resolution (SS) as well as a status dSID as shown 
in Table 5-10* Pot any parameter pi, i = 1 to N, 
count the number of points which fall in bin J; 
i.e., MIN + {J-1)*SS <Pi< MIN+J*SS. Points 
Pi<MIN and Pi>MAX ace "wild” points and are not 
included in the histogram. Points occurring 
while the status is "bad; (see part 6) are not 
included either. The total number of "net” 
points (not bad nor wild) is counted and used to 
convert histogram numbers to percent, and also to 
compute the mean and standard deviation for the 
histogram. Histograms will be plotted with % on 
the T-axis and MIN to MAX on the X-axis, 

The following statistics will be printed on or 


HISTOG B AM (NET) 

RESOL 0T ION XXX. XXX 
SRflOB MEAN XXX. XXX 
BEBOB STB. 0E7, XXX. XXX 


near the plot: 

■DATA POINTS 

TOTAL XXXX 
X ID XXXX 
BAD XXXX 
NET XXXX 
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8 


TACAN Output 


a. Time History Plots; 

a. BESET and SSI, BESR2 and SS2, BERR3 and SB3, 
KSSS1 and SETl, BESB2 and SHT2, RERR3 and 3RT3 

b. Histograms: (Eef. section 6) 

BERR1, BBHE2, BEER3, RESR1, EEER2, RERE3 

c. crossplots; 


3ERS1 

and 

PBERE1 

\TS. 

HT 

and 

also 

VS. 

ET 

BEER 2 

and 

PBEHR2 

VS. 

RT 

and 

also 

vs. 

ET 

BEHR3 

and 

PBEER3 

VS. 

RT 

and 

also 

vs. 

ET 

EERR1 

and 

PR ERR 1 

vs. 

ET 

and 

also 

vs. 

ET 

HESR2 

and 

PR ERR 2 

vs . 

RT 

and 

also 

vs. 

ET 

SESR3 

and 

PR ERR 3 

vs. 

RT 

and 

also 

vs. 

ET 


d. Time history tabs 


RT, 

EEEE1 , 

PREBR1, 

BT, 

B EE R 1 , 

PBERE1 , 

VT, 

ET 

HT, 

RERR2, 

PREER2, 

BT, 

HER £2, 

PBERE2, 

VT, 

ET 

RT, 

RERR3 , 

PREER3, 

BT, 

BEE £3, 

PBEER3, 

VT, 

BT 


9 . aSB:L5 . /A3.ti.m:et€r Calea lation s 

RM = (1/C) y (X-XRA) 2+- (y-YEA) 2+ (Z-ZRA) 2 am 

MSEERl = RM-RMl 

MHEEB2 = EM-RW2 

MRERE3 = HH-Ra3 

aP'BEREI -- 1 0iO^HHEEH 1/Sa 

MP'RERE2 = 10 0 + MEEER2/RM 

aP'HESR3 - 1O'0*M®ERR3/Ra 

AZ = -tan-^i; {X'XRAJ /{Y-YEA) ]*-3 'g 0-8 deg. 

AERR1 = A2-AZ1 

AERE2 = AZ-AZ2 

A ERR 3 = AZ-&Z3 

PAERRI = 1 0't)*A£ERl/AZ 

PAESE2 = 1 0'O^AEEH2/AZ 

PAER53 = 1 OiO*AERR3/AZ 

EE = (1/C) J (X-XE) 2+ (Y-YE) (2-SE) 2 

EH = tan-ii; (Z-ZE) /I (X-XE) sino*- (Y-YE) COS01 ] 

EERR1 = Efl-ELI 

ESSE 2 = EH- EL 2 

EEHH3 = EH-EL3 

PEEER1 = lO'O^f'EEERI/EH 

PEERR2 = 1O'0*EERR2/EH 
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PEEEH3 = 10O*E£BH3/E« 

Dh = h-HBIAS where HBIAS is card input 

HEER1 = Dh-Hl 

PHEHE1 = 1Q:0*aEBBl/Dh 

HEBB2 = H1-H2 

PHEER2 - 10O»HERB2/Dh 

HM = RB*sin(EM) 

HERR 3 = HB-HSNAP 
PRERR3 = 10iQ*HSRR3/B'h 


10. aSBES/ Altimeter Output 


a. Time history plots: 

HfiERRI and SRttI, BRSHH2 and SEfl2, aBERR3 and SBM3, 
AEEB1 and SAI, AESE2 and SA2, AERR3 and SA3, 

BEEB1 and SET, EEBR2 and SE2, EEER3 and SE3, 

HEEB1 and SHI, flEER2 and SH2 

b. Histograms: 

MBERRl, HEEBR2, HBERR3, AERR1, AERR2, AESR3, EERR1, 
EERR2, EERR3, HERBI, HERB 2 

c. Crosspiots 


MBERRl 

and 

; ISPBEER1 vs 

. 

EM 




BRER B 2 

: and 

, MPBEBE2 VS 

« 

RB 




B£ERR3 

and 

. MPEEEE3 vs 


RB 




AERB 1 

and 

PAEHR1 

vs» 

EM 

and 

a iso 

VS. 

AZ 

A ERE 2 

and 

PAEafi2 

vs. 

EM 

and 

also 

vs. 

AZ 

AERR3 

and 

PAEER3 

vs. 

Ed 

and 

also 

vs. 

AZ 

SERB 1 

and 

PEEEE1 

vs. 

Ha 

and 

also 

vs. 

Ea 

EERR2 

and 

PEERH2 

vs. 

RB 

and 

also 

vs. 

EB 

EERH3 

and 

PEERS3 

vs. 

SB 

and 

also 

vs. 

EB 

HERBI 

and 

PHEHE1 

vs. 

sa 





HERE 2 

and 

PHEHE2 

vs. 

Oh 

and 

also 

vs. 

EM 

HERE 3 

and 

PHERRB 

vs. 

Dih 
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5.2. 3. 8 


TACAN Runway Goordiaates Conversion 


1. Inputs 


SIMBOI. 

SO0BCE 

ONITS 

DSSGHIPTION 


TIME 

V95W50I0 1C 

SEC 

TACAR time 


RANGE 

V95H5010C 

MET 

T AC A N s el ec te d range 


BEAR 

V9'5H5015C 

RAD 

TACAN selected bearing 


HBABO 

V95H300 K 

KPT 

Darometri; -iltitude 


ALT 

GARBS 

FT 



BD 

CABDS 

FT 



B 

CARDS 

FT 

Three vector comiponents 

RX,R 

MSL 

CARDS 

FT 



aAGCOB 

CARDS 

RAD 

\ 


BLS 

CARDS 

FT 

Three vector components 


cai] • 

CARDS 


Nine matrix components 

(3x3) 

£H21 

CABDS 

- 

Nine matrix components 

(3x3) 


2 . Computations 


aultiply RANGE by 10* and HBABO by 10 3 to get fe 
BTAC = S0+ALT-MSL 
RVEH = B0+HBARO 

A = BEAR+HAGCOB+3. 1415926 
COSB = (R*R+HANiGE**2”EVEH*'*2) /{2*HTAC*BANGE) 

0 = RASiGE* (T-C0SB**2) **.S 
BTD1 - B+eos{A) 

BTD2 = B*sin (A) > = RTJ 

R TD3 = RABG.E*'COBg J _ 

BEE = [BIIT.ET P + f w bete T indicates transpose 
RfiS = fil2] . (HEP-ELS) 


feet . 


uut~put: 

output TiaE and RHa eomponeu ts to tab and/or CEP. 
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5,2.4 Eav ironiaental Control Life SucTsort Subsyst-e m 

The following calculations are reguiced fay the 
Environmental Control and life Support sufasystem 
(SCiSS) for the OFT missions, 

5,2,4, 1 Cabin and Avionics Bays Floe Sates (Hi) 

»i = 16 1,94*PG*CFHi/(Ti+460) {LB S/HE) 

i = 1 for Cabin i * 3 for Bay 2 

i = 2 for Bay 1 i - 4 for Bay 3 

aeasurements Required: 


Symbol 

Me as. Mo. 

Description 

Onit 

Pc 

V61P2405A 

Cabin pressure 

Psia 


V61T2S52A 

Cabin temperature 

OF 


V61T2645A 

Bay 1 fan out temp. 

OF 

Ta 

V61T2650A 

Bay 2 fan out temp. 

op 

T* 

V61T2661A 

Bay 3 fan out temp. 

op 


Con stants; 


CPM^ = 306 CFH? = T9'8 

CFMj = 201 CF'M4 = 170 

5.2. 4, 2 Cabin Compartment and Avionics Bay EX Air Heat Loads (HLi) 

HLi = 0.24 * ai (TOi - TIi) (BTE/HE) 

i = 1 for cabin cO'inpar tment 

i = 2 for avionics Bay 1 

i = 3 for avionics Bay 2 

i = 4 for avionics Bay 3 


aeasurements Required: 


Symbol 

a® as. No. 

Description 

0nit 

TO 

V61T2552A 

Cabin Temperature 

OF 

Ti; 

V61T2635A 

Cabin MX air out temp. 

OF 

TO a 

1V6TT9121A 

Bay 1 MX air out temp. 

OF 


iMl 
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5.2. 4.3 



V61T2645A 

Bay 

1 

HX 

air 

in temp. 

OF 

TO 3 

‘761T9127A 

Bay 

2 

HX 

air 

out temp. 

OF 

TI3 

V61T265GA 

Bay 

2 

HX 

air 

in temp. 

OF 

TO 4 

»V61T9133A 

Bay 

3 

HX 

air 

out temp. 

Of 

TI4 

V6TT2661A 

Bay 

3 

HX 

air 

in temp. 

OF 

ai computed in Section 

5. 2.4 

« 

1 



LBS/ HR 

Water 

Loops 1 & 2 Flow 

Rates 

(Hi) 




APi = 

POi - Pli 







ii = 

0 if AP < 5 







Hi = 

Ai + Bi API + ci 

APiz 


0 i 

APi^ 

(LBS/HR) 


i = 5 for water loop 1 
i = 6 for water loop 2 


Measurements Required: 


SVDtbol 

Me as. No. 

DeseriBtion 

Onit 

PO 5 

V61P260M 

WL1 pump out pressure 

Psia 

Pis 

V61P2605A 

HL1 pump in pressure 

P si a 

POft 

761P27D0A 

HL2 pump out pressure 

Psia 

Pi 6 

761P2705A 

WL2 pump in pressure 

Psia 

Constants: 




Ai = 3'563.7 


Ci = 2.440 


Bi = -120.1 


Di = -0.0225 


for i = 5 and 6 



Cabin HX Hater Side Heat Load (HLs) 


HLH1 = ■O' 

{T01 - Til) 



HLH2 = Ha ^ 

(T01 - TI2) 



HLs = HLH1 + 

h:lh2 

(BIU/HR) 

Measure ments 

; Required: 



Symbol 

Me as. No. 

Descr Iption 

Onit 

Hr 

V61E2742A 

I/C HL1 flow rate 

Ibs/br 

H a 

761R2722A 

I/C HL2 flow rate 

Ibs/hr 

Til 

761T2663A 

Cabin HX WL 1 in temp. 

Of 


iDiFI 
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TI2 V61T2665A Cabin HX KL2 in temp. °f 

T01 1V61T9Q67A Cabin HX KL1 out temp. °F 

5. 2, 4. 5 IflU Air Heat Load (HL*) 

Tave = (T1 + T2 + T3)/3 

i, = 161.94 ♦ CFM * P/(Tave + 46Q) 


HLft = 0.24 ♦ K, * * £Tave - T4) (BTU/LB) 
Measurements fieguired: 


Symbol 

Me as. No. 

Des.cr iptiog 

Unit 

T1 

1V61T9151A 

IflO 1 out temp. 

oy 

T2 

1V61T9152A 

IMO 2 out temp. 

OF 

T3 

t V6 1 T 9 1 5 3 A 

lao 3 out temp. 

OF 

T4 

V6TT2552A 

Cabin temperature 

op 

P 

V61P2405A 

Cabin pressure 

PSIA 

CF« =34 





Avionics Bays BX Water 

Side Heat Loads 

(HLi) 

HLW 1i 
HL32i 
Hli 
i = 7 
i = 3 
i = 9 

= Ai ♦ Ws* £T01i 
= Bi * Wfi * (T02i 
= HLWIi + HlW2i 
for Bay 1 
for Bay 2 
for Bay 3A 

- TIliJ 
- T12i) 

(BTU/HR) 

aeasurements Required: 



Symbol M.eas. No. 

Deseription 


TO It 

T02t 

TIIt 

TI2t 

T01« 

V6TT2615A 
V61T2616A 
1V61T'9125A 
1V6TT9126A 
V6TT261 8A 

Bay 1 ax water 
Bay 1 HX water 
Bay 1 HX water 
Bay 1 ax water 
Bay 2 HX water 

out temp. (WLI) 
out temp. £WL2) op 
in temp. (WLl) op 
in temp. (WL2) op 
out t emp . (WL 1) op 


iDFi 
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T 02 b 

V61T2619A 

Bay 

2 HI 

water 

out temp. 

(HL2) 

OF 

Til* 

1V61T9131A 

Bay 

2 HX 

water 

in temp. 

(HL 2 ) 

op , 

TI 2 « 

1V61T9132A 

Bay 

2 HX 

water 

in temp. 

(HL2) 

OF 

T01, 

V61T2621A 

Bay 

3 A HX 

water 

out temp 

. (WL 1 ) 

OF 

T02, 

V61T2622A 

Bay 

3 A HX 

water 

out temp 

. (HL 2 ) Of 

Til, 

IV61T9137A 

Bay 

3 A HX 

water 

in temp. 

Oil) 

OF 

TI2, 

» V61T9138A 

Bay 

3 A HX 

water 

in temp. 

012 ) 

op 


Ws computed in Section 5. 2. 4.3 

computed in Section 5. 2. 4,3 

constants: 

A 7 = 0.2785 87 = 0.2785 

Ae = 0.2677 Bg = 0.2677 

A„ = 0.3931 B, = 0.3931 

5.2. 4. 7 Avionics Bays Cold Plate Heat Loads IHLi) 

Hi = (Ai ♦ Hs) + (Bi * Hs) 

HlHIi = Ai * Ws ♦ (TOli + Tlli) 

HLW2i = Bi * Wfi ♦ (T02i - TI2i) 

HLi = HlHIi + HLH2i 

i = to foT Bay 1 
i = n for Bay 2 
i = 12 foe Bay 3 A 
i = 13 for Bay 3B 


fleasurements Reguired: 


Svnljol 

Me as. N'O. 

D;es.c 

:r: 

Lp tJ 

LOU 


0nit 

TOI10 

V61T2'624A 

Bay 

1 

CP 

HL1 

out temp. 

Of 

T02,o 

V 6 IT 2 62 5 A 

Bay 

1 

CP 

HL2 

out temp. 

Of 

TI 1 1 0 

V6TT2615A 

Say 

1 

CP 

HLI 

in temp. 

OF 

TI2io 

V61T2616A 

Bay 

1 

CP 

WL2 

in temp. 

op 

TOli» 

V61T2627A 

Bay 

2 

CP 

HLI 

out temp. 

OF 

T02„ 

V61T2628A 

Bay 

2 

CP 

HL2 

out temp- 

op 

TIlii 

V61T26 18A 

Bay 

2 

CP 

HLI 

in temp. 

Of 

TI2i, 

V6TT2619A 

Bay 

2 

CP 

H'L2 

in te^mp. 

OF 

T01i2 

V61T263QA 

Bay 

3 

CP 

HLI 

O'Ut temp. 

op 

T02i7 

V6TT2631A 

Bay 

3 

CP 

HL2 

out temp. 

op 

TII 1 Z 

V61T2621A 

Bay 

3 

CP 

HLI 

in temp. 

op 

TI2i7 

V61T2622A 

Bay 

3 

CP 

8L2 

in temp. 

op 


iBi‘1 
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T01,3 

»76TT9147A 

Bay 3B 

CP WLI out temp,. 

op 

T02i3 

IV6TT9148A 

Bay 3B 

CP UL2 out temp. 

op 

TI1»3 

» V61I9137A 

Bay 3B 

CP VLI in temp. 

op 

T02j3 

1V6TT9138A 

Bay 3B 

CP WL2 in temp. 

op 

»5 

computed in 

Section 

5. 2. 4. 3 



computed in 

Section 

5. 2. 4.3 



Constants: 


At 0 

= 0.2785 

B to 

= 0,02785 

Ati 

= 0,2677 

B 1 1 

= 0.2677 

At 2 

= 0,3931 

B 1 a 

= 0.3931 

A, 3 

= 0.0607 

Bi3 

= 0,0607 

IflO 

HX Hater Side 

Heat Z,oad 

(Hit*) 


HLi 4 = (W -7 + a«j * (TO - TX) (BTi3/HEJ 


aeasurements Required: 


Symbal 

aeas, N'O. 

Description 

Onit 

TO 

IV61T9O05A 

lao HX water out 


TI 

176 IT 9067a 

IMS EX water in temp. op 

Wr 

761R2742A 

I/C Hi1 How rate 

Ibs/hr 

Wb 

76 IE 2 72 2A 

I/C HI2 flow rate 

ibs/br 

I HO HX Air 

Ini ex and Outlet Temperatures 

(T'OI and TOO) 

Tave = (Tl 

^ T2 + T3)/3 



TUI = Tave 

+ 136*5/J?o 


(OF) 

TOG = T'OI - 

HL 1 4/W q 


(OF) 

Heasuremen ts Eeguired: 



Symbol 

He as. No, 

Description 

Unit 

Tl ' 

»76TT9151A 

I a El 1 out temp. 

op 

T2 

‘761T9152A 

lao 2 out temp. 

op 

T3 

1761T9153A 

ISO 3 out temp. 

Of 


computed in 

Sect icn 5, 2. 4, 5 

lbs/ hr 

P 

V61P2405A 

Cabin pressure 

Psia 

Hit* 

computed in 

Section 5. 2. 4. 8 

BTO/HE 


I DPI 
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5.2.4.10 DPI Plus Dry Wall Heat Loads (HLis) 


TJ1 = Axa*riio ♦ A,i+T1 

11 Aia’^'Tlia + Ai3*T1xj 

i°?) 

TJ2 = Bao*T2|o + B» x*T1 

11 Bia*i’2iz *• Bi3*T2i3 

(OF) 

Hits = Hs ♦ 

{T01 - IJ1) 

+ Wft ♦ (T02 - TJ2) 

(BTD/Hfi) 

aeasurements Heguiredj 



Synbol 

Heas. No. 

Description 

Dnit 

Tlio 

V61T2624A 

Bay 1 CP KLl out temp. 

OF 

T2,o 

V61T2625A 

Bay 1 CP HL2 out temp. 

Of 

Till 

V61T2627A 

Bay 2 CP WL1 out temp. 

OF 

T2j, 

V61T2628A 

Bay 2 CP WL2 out temp. 

Of 

Tlta 

V6TT2630A 

Bay 3A CP WL1 out temp. 

OF 

T2»a 

V61T263 lA 

Bay 3A CP HL2 out temp. 

OF 


‘V61T9147A 

Bay 3B CP WL1 out temp. 

OF 

T2i3 

»V61T9148A 

Bay 3B CP HL2 out temp- 

OF 

T01 

V61T2743A 

I/C HX1 in temperature 

OF 

TO 2 

V61T2723A 

I/C HL2 in temperature 

OF 

Ai,Si 

Computed in 

secticrf 5, 2. 4. 7 


»s 

Computed in 

Section 5.2. 4.3 

Ibs/hr 

»6 

Computed in 

Section 5. 2. 4. 3 

Ibs/hr 

Inter changer Hater Side 

Heat Load (HLis) 


HLH1 = Hy * 

(T01 - Til) 



HLH2 = »8 * 

iT02 - TI2) 



HL,8 - H1H1 

+ HI.H2 


(BUT/HE) 

aeasurements Seguired: 



Symbol 

He.as. N'O. 

Description 

Onit 

T'01 

V61T2744A 

I/C HL1 out temperature 

OF 

T02 

V6TT2724A 

I/C WL2 out temperature 

OF 

Til 

761T2743A 

I/C W11 in temperature 

OF 

TI2 

V61T2723A 

1/C WI2 in temperature 

OF 

«7 

V61H2742A 

I/C Wll flow rate 

Ibs/hr 

(^8 

V61R2722A 

1/C WL2 flow rate 

Ibs/hr 


»0:Pl 
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In the following sections, f (T) is the function for freon 
specific heat 

f(T) = 0,2233 ♦ 0.015207 ♦ EXP (0,008755 ♦ T) 

T - Average of inlet and outlet temperatures 
Primed variable represents the last previously measured 
value recorded or computed. For initial values TC01* = 
TCI1 and TC02' = TCI2. 

5.2.4.12 Interehanger Freon Inlet and Outlet Temperature 

TCI2 = T2 + (TCI1 - Tl) (OP) 

CPI = f((TGI1 _ TC0 1‘)/2) 

CP2 = f(TCl2 +^TC02‘)/2) 

XC01 = TCI1 + (HI.i6/(2* CPI ♦ W1)) 

IC02 = TCI2 * (HLt6/(2 ♦ CP2 ♦ W2) ) 

Measurements Beguired: 


S vmiol 

Meas, No, 

Description 

Unit 

TCI1 

V63T1155A 

I/C 

FCL 1 in temp. 

op 

Tl 

V63T1207A 

FCl 

1 sink temp. 

op 

T 2 

763T1407A 

FCL 

2 sink temp. 

op 

Ml 

V63an00A 

FCL 

1 I/C flow rate 

Ibs/hr 

»2 

V63R130QA 

FCL 

2 I/C flow rate 

Ibs/hr 

ELi s 

Computed in 

Section 5,2.4, 1 1 



5.2,4.13 ATCS DPI Bays 1+3 and 2 Heat Loads (HL.| 7 and Elia) 

CPI = f((Tl + T2)/2) 

HLi7 = CPI * ]i * (T2 - Tl) 

CP2 = f ( (T2 + T3) /2) 

HLis = CP2 * S * (13 " T2) 


Measurements Reguired: 


Symbol 

aeas. No. 

De ser ip tion 

Unit 

Tl 

V63T9162A 

DFI Bay 3 in temp. 

op 

T2 

IV63T9160A 

DFI Bay 1 out temp. 

op 

T3 

V63T9161A 

DFI Bay 2 out temp. 

OF 


V63E9159A 

DFI Freon loop flow 

rate Ibs/hr 


iO'FI 
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5.2.4.14 AFT Avionics Bays 4, 5, and 6 Heat Loads 


CPU = f((T01i + T11i)/2) 
CP2i = f{(T02i * TI2i) /2) 
HLFli = CPii ♦ W1 ♦ (TOli 
HLF2i = CP2i ♦ a2 ♦ (T02i 
HLi = HLFli + HLF2i 

i = 19 for Bay 4 
i = 20 for Bay 5 
i = 21 for Bay 6 

Measurements Required: 


Tlli) 

II2i) 


5.2,4.15 Payioad HX Heat Load (HLe,,) 

CP = f ((T1 + T2)/2) 

HL^j = CP ^ W ♦ (T2 - T1) + 1433 

aeasurements Required: 

Symbol Beas . No. 


T1 

12 

U 


V63T9162A 

V63I9161A 

V63R9159A 


Description 

DFI Bay 3 in temp. 
DFI Bay 2 out temp. 


Symbol 

Beas. No. 

Description 



Unit 

Toil, 

V63T9166A 

Bay 

4 FCL 1 

out 

temp. 

OJ 

T02i„ 

V63T9172A 

Bay 

4 FCL 2 

out 

temp. 

OF 

T1 1 1 9 

V63T9163A 

Bay 

4 FCL 1 

in 

temp. 

OF 

TI2i, 

V63T9167A 

Bay 

4 FCL 2 

in 

temp. 

Of 

TOUo 

V63T9163A 

Bay 

5 FCL 1 

0 ut 

temp. 

OF 

T022 0 

V63T9167A 

Bay 

5 FCL 2 

out 

temp. 

OF 

TII 20 

V63T9164A 

Bay 

5 FCL 1 

in 

temp. 

op 

TI 220 

(assume same as 

V63T916 

4A) 



TOlai 

V63T9164A 

Bay 

6 FCL 1 

out 

temp. 

op 

T0221 

[assume same as 

V63T9164A) 


op 

TIIzi 

763T1207A 

Bay 

6 FCL 1 

in 

temp. 

op 

TI 221 

V63T1407A 

Bay 

6 FCL 2 

in 

temip. 

op 

K1 

V63H1 1Q5A 

Bay 

FCL 1 flow 

rate 

lbs/: 

92 

V63R 1305a 

Bay 

FCL 2 flow 

rate 

lbs/ 


Unit 

Of 

oy 


DFI freon loop flow rate Ibs/hr 
5.2,4.16 Payload HX ATCS Freon Outlet Temperatures (TPOI, TPG2) 


CPI = f ((TPI1 + IP01»)/2) 

CP2 = f ((TP 12 + TP02M/2) 

TP01 = TPI1 + BL2;./(2 * CPI » 31) 
TP02 = TPI2 + HL22/C2 ♦ CPi ♦ »2) 
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aeasurements Beguired 


Symbol Meas. No. Descriution Dnit 


TP 11 

763T1155A 

1/C FGL 1 in temp. 

OF 

HI 

V63R1103A 

P/L HX FCL 1 flow rate 

Ibs/hr 

W2 

V63B1303A 

P/L HI FCL 2 flow rate 

Ibs/hr 

TP12 

computed in 

Section 5.2..4.12 


HI a 2 

computed in 

Section 5.2.4,15 


ATCS Pump 

Freon inlet Temperatures (TK11, TWI2) 


THI1 = JT1 

♦ WA11 + (TP01 * HP11 + <TC01 ♦ id) 



HAI + 

iPl ♦ HC1 

TWI2 = JT2 

♦ WA2) + fTPP2 * HP2) ♦ (TC02 ♦ «C2) 

(OF) 


HA2 + 

HP2 HC2 

aeaS'Urements fieguired; 



Symbol 

He as. No. 

Description 

Unit 

T1 

763T9166A 

Aft Bay FGL 1 out temp. 

OF 

T2 

763T9172A 

Aft Bay FCL 2 out temp. 

OF 

HAI 

V63B1105A 

Aft Bay FCL 1 flow rate 

Ibs/hr 

HA2 

763E1305A 

Aft Bay FCL 2 flow rate 

Ibs/hr 

HP1 

763B1 1 03 A 

P/L HX FCL 1 flow rate 

Ibs/hr 

HP2 

763R1303A 

P/L HX FCL 2 flow rate 

Ibs/hr 

HC1 

763R 1100A 

I/C FGL 1 flow rate 

Ibs/hr 

HC2 

V63B1300A 

I/C FCL 2 flow rate 

Ibs/hr 

TPG1 

computed in 

Section 5,2.4,16 

OF 

TP02 

computed in 

Section 5,2.4,16 

Of 

TCQ1 

cODipufeed in 

Section 5.2.4.12 

OF 

TC02 

computed in 

Z^ection 5.2,4.12 

OF 

ATCS Piiniip 

Freon Flow Sates (Hi^,, HisJ 


Hi4 = HAI 

*■ HP1 + WC1 

(Ibs/hr) 


His = 3A2 

+ HP2 + HC2 

(Ibs/br) 


fleasurements fieguired: 



Symbol 

H,eas. Ho. 

Description 

Unit 

HA 1 

V63H1 105A 

Aft Bay FCL 1 flow rate 

Ibs/hr 

WA2 

V63fi1305A 

Aft Bay FCL 2 flow rate 

ibs/hr 

HP1 

V63R1103A 

P/L EX FCL 1 flow rare 

Ibs/hr 

HP 2 

763R 1303a 

P/L HX FCL 2 flow rate 

ibs/hr 

HG1 

V63fi 1 1 O'OA 

I/C FCL 1 flow rate 

lb s/far 

WC2 

763!R 1300a 

I/C FCL 2 flow rate 

Ibs/hr 
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5.2.U.19 ATCS Pump Fceon Oatiet Temperatures (TW01, TW02) 


CPI - f{TWI1) 

CP2 = f (TMI2) 

I'aOl = TWI1 + 1331/ (CPI ♦ W 14 ) OF' 

TW02 = TWI2 + 1331/(CP1 * Wjg) oy 


Measurements Required: 


Symbol 


Meas . H a . 

description 

Onit 

Tail 


computed in 

Section 5,2.4.17 

op 

Tttl2 


computed in 

Sect! on 5.2.4.17 

op 



computed in 

Section 5.2,4.18 

its/ hr 

«is 


computed in 

Section 5.2.4,18 

lbs/ hr 

Fuel Cell HX Freon Heat 

Load (ill 2 3 ) 


CPI = f 

({TSOI + T1)/2) 



GP2 = f 

((TW02 + T2)/2) 



HLF1 = 

CPI 

* A,* ♦ a, 4 ■ 

(T1 - THOl) 


HLF2 = 

CP2 

* * Mis ^ 

+ (T2 - TK02) 


HL^a = 

B.LF 1 

+ HLF 2 

(BT0/lb) 


Heasureraents Req-uired; 



S y m hoX 


fleas, tto,. 

Description 

Bnit 

T1 


1 V63T9'071& 

F/C HX FCL 1 out temp. 

Of 

T2 


IV63T 9'073A 

F/C HX FCL 2 out temp. 

Of 

TW01 


computed in 

Sect i G'H 5.2,4.19 

op 

T802 


computed in 

Sect ion 5.2.4,19 

Of 

^*1 + 


comp a ted in 

Section 5.2,4. 18 

lbs/ hr 

Wis 


computed in 

Section 5.2.4.18 

Ibs/hr 

Constants: 

A ,4 = 0.871 

Bi4 = 0,871 



5,2.4. 21 


aid-Sody Cold Plate Panels 1 


3 

+ 5 Heat 

Loads (ML 2 4 

CPI = f 

( (laoi 

+ 

T1)/2) 

CP2 = f 

{ (T502 


T2)/2) 

CP3 = f 

( (TW01 


T3)/2) 


+ 2 + 4 and Panels 
and Eil> 2 s) 
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CP4 = f ((TH02 + T4)/2) 


HL51 = GP1 


A.s 


»14 

♦ 

(T1 

- TBQl) 

BTD/Hr 

HLH2 = CP2 


Bi s 


Wis 


(T2 

- TS02) 

BTO/Hr 

HLM3 = CP3 

♦A 

16 


4 * 

(T3 - 

TSOI) 

BTO/Hr 

HLM4 = CP4 

* 

Bi6 

♦ 

K,S 

♦ 

(T4 

- TW02) 

ETU/Hr 


HLa4 = HLM1 + HL«2 
HLas - HLH3 ♦ HI,a4 


ileaS'Uremen ts Hequlred: 


Symbol 

T1 

T2 

T3 

T4 

TSOI 

TW02 

^14 

Wts 


aeas. No. 
‘V63T9012A 
»V63T9'012A 
»V63T9'013A 
1V63T9013A 
coap'uted ia 
computed in 
computed in 
computed in 


Description 

Pnl 1+2 + 4 out temp« 
Pnl 1 + 2 + 4 out temp« 
Pn1 3 + 5 out temp. 

Pnl 3 + 5 out temp 
Seetica 5.2.4.19 
Section 5.2.4. 1 9 
Section 5. 2. 4. IB 
Section 5.2.4.13 


Hnit 

Of 

OF 

Of 

op 

op 

op 

Xbs/hr 

Ibs/hr 


Constants: 


A, 5 = 0.0834 
Bis = 0,0834 


A, s = 0.0454 

B, s = 0.0454 


hydraulic ax inlet Temperature (THU, THI2) 


THU = (T1 

* A,4> + (T3 

* Ais) * (T4 * Ais) 

(«f) 

THI2 = (T2 

* B,4) + (T3 

♦ B,s) + (T4 ♦ Bis) 

(OF) 

Measure men ts Required 



Symbol 

Seas. N'O, 

Description 

Unit 

T1 

1V63T9071A 

F/C HX PCI 1 out temp. 

op 

T2 

tV63'T9'073A 

F/C HX FCL 2 out temp. 

op 

T3 

»V63T9012A 

Mid-body pnl 4 out temp. 

op 

T4 

1V63T9013A 

Mid— body pnl 5 out temp. 

op 

Constants: 




A, 4 = 0.071 

A 1 s = 

0.0834 At6 = 0.0454 


B,4 = 0.871 

Bis = 

0.0834 Bis = 0.0454 



i dI' f 
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5,2.4.23 Hydraulic HX Heat Load (HLa*) 


CPI = f ((THIl + T1)/2) 
CP2 = f ((THI2 + T2)/2) 
HLHl = CP'! * B|4 ♦ (THIl 
HLH2 = CP7, • W,5 * (TIiI2 
HLaft = HLHl + HLH2 


T1) 

T2) 


(BTU/HR) 

(BTO/HR) 


Measurements Required: 


5.2.4.25 


Symbol 


Me as. Mo. 

Description 

Unit 

T1 


763T1209A 

Hyd . HX 

FCL 1 out temp. 

Of 

T2 


y63T1409A 

Hyd. HX 

FCL 2 out temp. 

Of 

THIl 


computed in 

Section 

5.2.4.22 

OF 

T'flI2 


computed in 

Section 

5. 2.4.22 

Of 

Hi4 


comp'Uted in 

Sect ion 

5,2.4.18 

ibs/hr. 

Wis 


computed in 

Section 

5,2.4.18 

lbs/ hr 

Radiator LH 

and P.H Panels Heat : 

Loads (HLa 7 , HLa^ 

i) 

CPI = 

f ((Tl 

+ T3}/2) 




GP2 = 

f ((T2 

+ T4}/2) 




HL 27 = 

CPI * 

Bj 4 * (T3 - 

Tl) 


(BTU/HR) 

HLa, - 

GP2 * 

Wi 5 * (T4 ■ 

- T2) 


(BTO/HR) 

Measurements 

Required: 




S Yin.b.Ql 


Meas,. No , 

Description 

Unit 

T1 


V63T 12Q9A 

Rad. LH 

pnl in temp. 

Of 

T2 


V63T1409A 

Rad. RH 

pnl in temp. 

Of 

T3 


V63T120SA 

Rad. IH 

pnl out temp. 

Of 

T4 


V63T';408A 

Rad. HH 

pnl out temp. 

Of 



eo'mputed in 

Section 

5.2.4.18 

Ibs/br 

«ts 


computed in 

Section 

5.2.4.18 

ibs/lir 

Radiator LH 

and RH Panels Freon 

Flow Rates (Wife/ 

^ 17 ) 

CPI = 

f ((T 1 

+ T3)/2) 




CP2 = 

f ((T2 

+ T4)/2) 




tfl6 = 

MLa7/(CP1 ^ (T3 - 

Tl) ) 


(LBS/ HR) 

® 1 7 “ 

HLaa/(CP2 * (14 - 

T2)) 


(LBS/HR) 

Measurements 

; Re q aired: 




Symbol 


Mieas, No. 

De serin ti on 

unit 

T1 


V63T1209A 

Rad. LH 

pnl in temp. 

Of 

T2 


V63T1409A 

Rad. RH 

pnl in temp. 

op 


5-73 



T3 

V63T1210A 

Rad. L * 

1 pn 1 out temp. 

Of 

T4 

V63T1410A 

Bad R-1 

pnl out temp. 

op 

HI .2 7 

computed in 

Section 

S. 2.4,24 

btu/hr 

yi *2 « 

computed in 

Section 

5,2.4.24 

but/h r 


5.2.4.26 Radiator Panels L-1, L-4, fi-1 and R-2 Heat Loads 


CPI 

= f ((T 1 

♦ T2)/2) 



CP2 

= f UI3 

♦ T4)/ 

2 ) 



CP3 

= f ((T5 

♦ T6)/2) 



CP4 

= f ((T7 

+ T 6 )/ 2 ) 



HL 2 9 

= CPI ♦ 

»16 ♦ 

(T 1 

- 12 ) 

(BTEJ/LB) 

HLjo 

= CP2 ♦ 

«»6 * 

(T3 

- T4) 

(STD/LB) 

HI.3t 

= GP3 ♦ 

WtT * 

(T5 

- T 6 ) 

(BTO/LB) 

HL3 2 

= CP4 ♦ 

»17 ♦ 

(T 6 

- T7) 

(BTU/LB) 


He a sure men ts Reguxred; 


SviBbol 


Meas. No. 


descripti on 


Unit 


T1 

T2 

T3 

T4 

T5 

T 6 

T7 

Wni 

H |7 


V63T1210A 

Pnl 

L- 

1 

out 

temp. 

OF 

»763T9iQ'02A 

Pnl 

L- 

1 

in 

temp . 

Of’ 

1V63T9004A 

Pn 1 

L- 

4 

out 

tern p. ' 

op 

V63T1209A 

Pnl 

L* 

■4 

in 

te mp . 

op 

V63T2410A 

Pnl 

a* 

1 

out 

tern p. 

op 

1 V63T9Q21A 

Pnl 

a- 

■1 

in 

temp . 

op 

XV63T 9022A 

Pnl 

H- 

2 

in 

te mp , 

op 

computed in 

Section 

5,2 

.4.25 

Ibs/hr 

eemputed in 

Section 

5,2 

.4.25 

Ibs/hr 


5-2.4.27 Plash Evap'orator , Ammonia Boiler or GSE HX Meat Load (HL 33 ) 


CPI = f ((Tl + T3)/2) 

CP2 = f (tT2 + T4)/2) 

HLB1 = CPI * W ,4 ♦ (Tl - T3) 
HLB2 = CPI * H,s ♦ {T2 - T4) 
HL 33 = HL.Bl + HLS2 


»DPi 
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Measurements Required; 


Symbol 


Meas. No« Des.crlption 


Unit 


T1 

T2 

T3 

T4 

Wi5 


V63T12Q7A 
V63T1407A 
V63T1208A 
V63T140 8 A 
computed in 
computed in 


Svap. FCL 1 out temp. 
Evap. FCL 2 out temp. 
Radiator FCL 1 out temp. 
Radiator FCL 2 out temp. 
Section 5.2.4.18 
Section 5.2.4.13 


OY 

OF 

Of 

Of 


5.2.4.28 Overall ATCS Heat Load (HL 34 ) 


HLs4 — HL 2 7 HL 2 n * 

KL 27 Computed in Section 5.2.4.24 

HLja Computed in Section 5.2.4.24 

HL 33 Computed in Section 5.2.4.27 

5.2.4.29 Ammonia Systems A and B Quantities (QA1, QA2) 

PS = 4.16 X 10-5 5i3 + 6.62 X 10-3 xi 2 + ,736Ti + 30.57 

Qi = VT - Ci ITi » 4601 (41.3 - .0'484Ti) (LBS) 

Pi - PS 

i = 1 for System A 
i = 2 for System B 


Me a s u re m en t s Reg ui r e d ; 


SymboJ. 

Meas . No. 

Description 


Unit 

Ti 

V63T1 180A 

NH 3 Sys. A 

temperature 

QE 

I 2 

V63T11 88A 

KHg Sys, b 

temperature 

Of 

Pi 

V63P 1 196A 

RH 3 Sys. A 

pressure 

psia 

P? 

V63P1 197A 

EJH 3 Sys, B 

pr es su re 

psia 

Constants: 

Tank 

Volume VT = 

TBji) 



5.2. 4-3'0 Ammonia Heat Absorption Capacity and Ose Sate (C, Sia) 

A = 205.66 17 <- .3171TB - .00121DZ 

B = 4.16 X 10-STD3 + 6.62 X IQ-^tqz + , 736TB 30.57 

D = (TA + TB}/2 

G = A + (- .30 ♦ .0O125TD) (P - B) + 363, 82 - 1. 0813D - 
Wja = HL 33 /C (LBS/H©) 


,000502 
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iaeasurements Regained: 


Symbol 

fleas. Ho. 

Description 

Unit 

TA 

V63T1 180A 

NH 3 

Sys, A temperature 


TB 

V63T1188A 

RH 3 

Sys. B temperature 

OF 

TD 

U63T9152A 

NH 3 

Bciler out temp 

OF 

P 

1V63P9154A 

NHa 

Boiler out press 

psia 

HL33 

computed in 

Section 5.2.4.27 



5.2,4.3 1 Flash Evaporator Water Use Sate (Wi») 

= HI33/IOO0 {las/QiO 

ai 33 computed in Section 5,2.4,27 

5.2.4,32 Fuel Cell Power (PWE) 


PWR = (El ♦ II) + (E2 *12) ♦ (£3 ♦ 13) (lUTTS) 

aeasurements Required: 


Symbol 

fleas, So. 

Description 


0 nit 

El 

V45V0100A 

Fuel 

Cell 

1 

voltage 

volts 

E2 

V45VO2O0A 

Fuel 

cell 

2 

voltage 

volts 

E3 

V457Q300A 

Fuel 

Cell 

3 

voltage 

volts 

11 

V45C0101A 

Fuel 

cell 

1 

current 

amp 

12 

V45G020 1A 

Fuel 

cell 

2 

e urrent 

amp 

13 

V45C03 01A 

Fuel 

Cell 

3 

c urrent 

amp 


5.2.4.33 Fuel Cell Water Generation Rate (W^o) 

Wjo = PWR * 0.O'OO82 (L3S/aB) 

P'WH computed in section 5.2.4.32 

5.2.4.34 Potable Hater 0se Sate (H^i) 

H 20 i = [ (Qi (t) * gi (t + At) )/At]*l. 683 

W2i = H201 + 820 ^ + H2O3 + H204 *■ a20s + 


i 

— 

1 

for 

Tank 

A 

use 

rate 

i 

= 

2 

for 

Tank 

B 

use 

rate 

i 


3 

for 

Tank 

C 

use 

rate 

i 


4 

for 

Tank 

D 

use 

rate 

i 


5 

for 

Tank 

E 

use 

rate 


IDFI 
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i = 6 for TanJc F use rate 
t = present time (hrs.) 

At = time increraent (hrs.) • 


Measurements Eeguired: 


5.2.4.35 


5.2. 4.36 


Symbol 

Me as. No. 

Description 

Hnit 

Qi 

V62QO410A 

Tank A Quantity 

% 

Qz 

V62Q042OA 

Tank B geantity 


Q3 

76 20'O 54 8A 

Tank C guantity 

% 

Q» 

762Q0540A 

Tank D guantity 

mf 

iV 

Qs 

762Q9150A 

Tank E guantity 

95 

is 

V62Q9160A 

Tank F uu.intity 

% 


Competed in 

Section 5.2.4*33 



Auxiliary Oj 

. Quantity 

(Q02) 



Q02 = '4,12*P/{T + 460) 

(LBS) 


Measurements 

1 Beguired; 




Symbol 

Meas . No. 

Description 


Onit 

P 

V61P2161A 

Aux GCj tank 

pressure 

psia 

T 

V6TT2216A 

Aux GO;i tank 

temp. 

Of 

Nitrogen Systems 1 and 

2 Quantities 

(QN1, QN2) 


QNl = 12.36 

* (P1/(T1 

+ 4 60) + P1/{T2 + 4 60)) 


Q'N2 = 12.36 

♦ (P2/(T3 

+ 460) + P2/(T4 + 460)) 


Measurements 

; Beguired: 




Sy m bol 

Me as . N 0 , 

Description 


Dnit 

?1 

y6lP230 1A 

Pri ONs tank 

man. press 

psia 

P2 

V61P2309A 

Sec GN;, tank 

man. press 

psia 

T1 

V61T2406A 

Pri GN 2 tank 

1 temp. 

op 

T2 

V61T2407A 

Pri GNg tank 

2 te mp . 

op 

T3 

V61I2408A 

Sec GN^ tank 

1 temp. 

Qi 

T'4 

V61T2409A 

Sec GN^ tank 

2 temp- 

op 
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5.2.4,37 Haste Hater Dump Bate (H^a) 


= C(Q(t) - Qtt+at))/&t}*1.6 83 LB/UR 

at = time iacrement (hrs) 

«ef;sureaieiits Required: 

Symbol Meas,. No,. Descripti.oa Onit 

Q V62Q0540a Waste Taak Quaatity FCT 


Output requirements are 41 tab/continuous-f orm-plot 
groups. Sroups 1-29 and the necessary calculations 
must be available from OID data only. Groups 30-41 
require both OD and DFI data. Groupings will be shown 
in the data processing plan. 
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5.2.5 


StruGtuces Pressure Calculaticns 


IN PUT: 


Special atmosp'heric CCT containing data points o£ 
Density, Amfcient Pressure, Ambient Temperature, Uind 
Velocity, and Wind Azimuth vs. Altitude. 


DATAIN <I) 
CFACT (I) 
BIAS tl) 

K 

L 


K 


N 

P 


= PCM MSID'S 
= card input 
= Card input 
= Card input 
table 5-19 
= Card input 
Table 5-18 
= Card input 
Table 5-20 
= Card input 
Table 5-20 
= Card input 
(Default = 


in Tables 5-11 through 5-22 
for each M3ID (Default = 1) 
for each MSID (Default = 0) 
value of I to select V£1 from 


(Default = V95H3015C) 

value of I to select All from 

(Default = V95H3O01C) 

value of I to select SHO from 

(Default = DENS calc below) 


value of L. ■ o select STATIC from 
(Default = AM'BPltS calc below) 
value of I to select Q from Table 5-20 
DYNP calc below) 


PHOCSSSIN'G: 


DATOUT (1) 
ALT 
DESS 
AKBPRS 
AMBTMP 
H N ^ ‘ 1 
at’DA" 
VEL 
RHO 

STATIC 
DYNP 
DEL TAP (J) 

Q 

CP (IJ) 
ODTPOT: 


= DATAIN (I) ^CCFACT (I) -HcHAS (I) 

= DATO'OT (1) 

= linearly interpolated density using AIT 
= Linearly interpolated Ambient Pressure using ALT 
= Linearly interpolated Ambient Temperature using ALT 
= Linearly interpolated Bind Velocity using ALT 
= Linearly interpolated Bind Azimuth usingALT 
^ DAT G’O'T (K) 

= EATODT (K) or DENS if M=G 
= DATOaT(N) or AMBPaS if N=0 
= .5#RHiO*VEL=*VEL 

= DATO0T (J) -STATIC for MSJD's in Tables 5-11, 13, 14 

= DATOi0T(P) or DYNP if P = 0 

= (DATODT (IJ) -STATIC)/Q for BSID's in Tables 5-13, 14, 15.. 


1. CCT of all MSID' s in Tables 5-11 through 5-23 in engineering 
units and at full rate. 


2. CCT of all calculated values at fixed rate (Default = 10 S/S) . 
Date, tini'e, and location of atmospheric data should also 

be on this tape. 

3. CCT of all MSXD’s in Tables 5-12, 14, 16, 21, 22, 23 in 

engineering units at full rate. 
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SPECIAL CONSIJ3ERAI-IOHS ; 

The MSID's in Tables 5-11 through 5-23 are the 
reflection of current TLM loading. Provision should be 
made to be able to update the MSID's in the tables 
without a software change. Provision should also be 
made to run without the atmospheric CCT as long as M 
and N ^ 0. 
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TABLE 5-11. -INTERNAL COMPARTMENT PRESSURES 


MEASUREMENT 

MOMBER 

V07P9000A 

V07P9O2U 

V07P9050A 

V07P9052A 

V07P9055A 

V07P9056A 

V07P9057A 

V07P9058A 

V07P9O6OA 

V07P9'061A 

V07P9Q63A 

V07P9065A 

V 07 P 90 66 A 

V07pg'O'8 3A 

V07P9'065A 

VO7P9O9'0A 

V07P9'09'5A 

V07P9154A 

V07P9155A 

V07P9156A 

V07P9161A 


NAME 

Nose Cap 

Forward Fuselage 
Forward Fuselage #79 
Aft Fuselage #100 
Left QMS pod 

Left Main Window Outer Cavity 
Left Main Window Inner Cavity 
Hatch Hindow outer Cavity 
Inboard Wing Leading Edge 
Inboard Wing Leading Edge 
Forward Wing 
Inboard Elevon 
Outboard Elevon 

‘PLB Liner Differential Pressure 
Payload Bay 
Nose Wheel Well 
Main Wheel Well 
Vertical Stabilizer 
Rudder 
Left Rudder 
Body Flap 


ipo not calculate DSLTAP 
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TABLE 5-12.-ON-OHBIT CO«PABTaSNT PRESSUHES 


aBASOESMENT 

SUMBER HA«E 


V07P9019 
VO7P902O 
V07P9040 
707 P9 04 2 
V07P9045 
V07P9O49 
707P9081 
V07P9Q84 


Forward fics MLX 

Forward Fuselage 

Left CHS Pod Internal 

Left CHS Pod HLX 

Aft Fuselage Conipartoient 

Forward Fuselage Compartment 

Hid Fuselage Equipment Bay HLl 

Mid Fuselage Lower Equipment Bay 


MSASOEEHENT BATA RANGE O.O'OOl to 5.0 TOES 


TABLE 5-1 3. -BASE aEATSHlELB EXTERNAL PRSSS0SES 


HEASB8EHENT 

NOHBER 

V07P9371A 

N A H E 

Vert. Stab. Base Press. 

1 

V07P9373A 

Eight O'MS P'Od 

Base Press 

3 

V07P9376A 

Fuselage 

Base 

Pressure 

6 

V07P9379A 

Fuselage 

Base 

Pressure 

9 

707P93&0A 

Fuselage 

Base 

pressure 

10 

707P9381A 

Fuselage 

Base 

Pressure 

1 1 

V07P9382A 

Fuselage 

Base 

Pressure 

12 

70 7 P 9383 A 

Fuselage 

Base 

Pressure 

13 

70 7P 9 38 4 A 

Fuselage 

Base 

Pressure 

14 

70 7P 938 5 A 

Fuselage 

Base 

Pressure 

15 

V07P93a.6A 

Fuselage 

Base 

Pressure 

16 

V07P9387A 

Fuselage 

Base 

Pressure 

17 

70 7P 9 38 8 A 

fuselage 

Base 

Pressure 

13 

707P9389A 

Fuselage 

Base 

Pressure 

19 


MSASOESHEBT DATA RANGE 0.0 to 15.0 PSIA 



TABXE 5-1«.-0RBITEfi BASE PBESSOEES 


MEASOREMENT 

SUBBEB 

V07P9390A 

V07P9391A 

V07P9392A 

V07P9393A 

V07P9394A 

V07P9395A 

V07P9396A 

MBASOBEtlEKT 


TABLE 5-15. 

HEASOBBMENT 

NiOMBEB 

V07P91OQA 

V07P91Q4A 

V07P9108A 

V07P9114A 

707P9115A 

707P9120A 

707P9121A 

707P9126A 

707P912aA 

707P9129A 

707P913GA 

7Q7P9132A 

707P9134A 

V07P9136A 

707P9137A 

707P9138A 

707P91tt0A 


NAME 

Orbiter Base Pressure 
Orbiter Base Pressure 
Orbiter Base Pressure 
Orbiter Base Pressure 
Orbiter Base Pressure 
Orbiter Base Pressure 
Orbiter Base Pressure 

DATA BANGE O.G to Q.1 PSIA 


MISCELLANEOUS EXTERNAL PBESSOEES 


NAME 

Nose Cap Surface X/L = Q.Q 

Fuselage Upper Surface C.L. X/L 

Forward Fuselage Hatch X/L = ,25 

Left Fuselage x/L = 0.15 

Bight Fuselage X/L = G.15 

Left Fuselage X/L - 0,40 

Bight Fuselage X/L = 0.40 

Left Fuselage X/L = 0.50 

Left Fuselage X/L = 0.53 

Bight Fuselage X/L = 0.53 

Left Fuselage X/L = 0.60 

Left Fuselage X/L = 0.70 

Left fuselage X/L = 0.83 

Left Fuselage X/L = 0.87 

Right Fuselage X/L = 0,87 

Left Fuselage X/L = 0.92 

OMS Pod Left Surface X/L = 0.92 


0. 15 
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TABLE 5-16.-ilISCELLANEOlIS INTERNAL PRESSURES 


MEASUREMENT 

NUeiBEB NAME 


76 1T2S52A 
V6 1R2556A 
V6 1P2405A 
76 1T2401A 
764P0101A 
764P0 102A 
764P0103A 
764P01G5A 
764P01Q6A 
764P0107A 
764P0108A 
76 4 P'0 1 1 0 A 
764P0115A 
764P0120A 
764P0125A 


crew Cabin Teaperature 
Grew Cabin Air Flow Rate 
crew Cabin Pressure 
Crew Cabin Press. Rate of Change 
Airloclt differential Pressure 1 
Airlock Differential Pressure 2 
Airlock Differential Pressure 3 
Airlock/Cabin Differential pressure 
Docking Module/Airlock Diff. Pressure 
Airlock/Ooeking Module Diff, Pressure 
Cabin/Airlocx Differential Pressure 
Tunnel Adapter/Payload Diff, pressure 
Tunnel Adapter/Airlock Diff, pressure 
Payload/Tunnei Adapter Diff. Pressure 
Airloack/Tunnel Adapter Diff, Pressure 


TABLE 5-17. -CONTROL SDBPACE DLPLBCTIOKS 


aBASDREflENT 

HiDaBER NAME 


V94H260OC 
V94H5530C 
V94H5540C 
V94H5550C 
V94H5S60C 
V9 4H5570C 
V95H821QC 
V9SH8310C 
V95H8O0 1'C 
V95H8010C 
795H8'0'60C 
V95fl811QC 
V95H816 0C 
V72H5100C 
V72H5105C 
V72H5T86C 
V72H5110C 
V72H5112C 
772H5120C 
772H5122C 
V72H5130G 
V72HS131C 


Speed Brake Position 
Body Flap Fosition 
Rudder Position 
Speed Brake Position 
Aileron Position 


Elevator Position 
Coinipeiisated Rudder Pos. FDBK 
Compensated Body Flap Pos. FDBK 
Elevator Position 


Compensated LIB Eleven Position 
Compensated LOB Eievon Position 
Compensated fiXB Eievon Position 
Compensated ROB Eievon Position 
Computed Rudder Position 
Computed Speedbrake Position 
Commanded Speed Brake Position 
Comiputed LIB Eievon Position 
Computed LOB Eievon Position 
Computed RIB Eievon Position 
computed ROB Eievon Position 
Computed Body Flap Position 
Computed Aileron Position 
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TABLE 5-18,-AlTIT0i)E BEASUSEilEilTS 


aEASUEBHENT 

N'OMBEIi 

V72H5352B 
77 2B5356B 
V72H5392B 
V72H539 6B 
V95B3Q0 1C 
V95H3003C 
V95H3123C 
V95H3125G 


TABLE 5-“ 

HEASOBEMENT 

NjOBBEBS 

772L7258B 
V72L7292B 
V72L7296B 
V72L7298B 
V90LO81 1C 
V90LQ847G 
V72ES3'54B 
V7 2 A 53 5 SB 
V72R5394B 
77 2 A 539 8B 
77 21.7 25 2B 
V72L7256S 
795H3015G 
V95H3i029C 
V95L3101C 
795L31Q3C 
79SL3141C 


WAHE 

Left AY VI Indicated Altitude 
Left AVVI Radar Altitude 
Right AVVI Indicated Altitude 
Right AVVI Radar Altitude 
GNC Corrected Pressure Altitude 
GNC Bncorrected Pressure Altitude 
Left Corrected Pressure Altitude 
Right Corrected Pressure Altitude 


9. 'VELOCITY MEASQREaEiSTS 


NAflE 

Left AMI Vehicle Acceleration 
Right AMI MaGb/Veiocit? 

R. AMI Egui valent Airspeed 

B. AMI Vehicle Acceleration 

Ground Relative Velocity 

Nav Derived Mach Nuimber 

Left AV7I Vertical Veloeity 

Left AVVI Vertical Acceleration 

Right AVVI Vertieaa Velocity 

Rigiht AVVI Vertical Acceleration 

Left AMI Mach/Velocit y 

Left AMI Eguivalent Airspeed 

GNC True Airspeed 

GNC Mach Number 

Left Mach Number 

R ig h t Mach Su mb e r 

Left Eguivalent Airspeed 
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TABIE 5-20. -MISCZILANIOOS TflAJECTOSY PAiiAHEIERS 


MEaSUEEHENT 

SUHBE.R NAME 


V71P704OB 
V71P7540:B 
V7 IP 8040® 
77 IP 854 OB 
V95P320TC 
V95P3203C 
V95P3205C 
V95P321 1C 
V95P3213C 
V95P3215C 
V72H72S4B 
7 95H301 TC 
V95H302K 
795H3025C 
V95H3 105c 
V95LJ133C 
V72H72’94B 
79 O'HOa'OSC 


♦APT A 1 Static Pressure 
♦APTA 2 Static Pressure 
♦ APIA 3 Static Pressure 
♦APIA 4 Static Pressure 
GNC Corrected Total Pressure 
Sight Corrected Total Pressure 
left Corrected Total Pressure 
♦GNC Corrected Static Pressure 
♦Bight Corrected Static Pressure 
♦Left Corrected Static Pressure 
left AMI AlPHA 
+GNC Dynamic Pressure 
6NC Angle of Attacit 
♦♦GNC Air Density 

Left True Angle of Attack 
Left Pressure Altitude Rate 
Right AMI ALPHA 
Nav Angle of Attack 


♦May be used for value of STATIC 

♦♦May Pe used for value of HH'O 

♦May Pe used for value of Q 


TABIE 5-21. -ACCELERATION DATA 


MEASUREMENT 

NUMBER NAME 


V73A1043A 
V7 9A2O'40C 
V7 9A2'041C 
77 9 A 20 4 3C 
779A2044C 
779 A 20 4 6C 
V79A20'47C 
77 9 A 20 4 8C 
779A20'49C 


2 Axis A cc e le ration 
Lateral Accel era tion Assy 1 
Normal Acceleration Assy 1 
Lateral Acceleration Assy 2 
Normal Acceleration Assy 2 
Lateral Acceleration Assy 3 
Normal Acceleration Assy 3 
Lateral Acceleration Assy 4 
Normal Acceleration Assy 4 
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TABLE 5-22. -TBaPER ATU .be MEASUBEflS«IS 


Q.FI 

V38T9272A 

V38T9275A 

V38I9276A 

738T9277A 

V38T9278A 

V38T9282A 

V38T9U21A 

DFI 


V38T9001A 
73ST9'022A 
V38T9'025A 
V38'T911U 
Y3 8 T9 261 A 
V38T9262A 
V3 8T926 3A 
V38T9264A 
V38T9265A 
V38T9268A 
V38T9269A 
V38T927QA 
V38T927U 
73 8T 9320 A 
738T9334A 
733T9373A 
73ST9380A 
738T94'0 6A 


AFT FOSE OPR BLK AIR 
AFT FOSE TOP REAR BLR AIR 
AFT FOSE OPR CENTER BLK AIR 
AFT FOSE LBB CEHTEE BLK AIB 
AFT FOSE LWR RT BLK AIR 
AFT FOSE LH VENT DOOR aOTOR 
Rfl OflS/RCS POD VENT 5 PURGE 


BINDOS CAVITY OUTER SIDE ISM - SIDE HATCH 

WINDOW CAVITY-LH CTE WSHLD 

WINDOW GA7ITY-LB OTE FWD WSHLD 

MID FOS PL0 BAY PURGE LN VENT 

FWD PUS CM OPR BLK AIR 

FWD FOS ST CAVITY BLK AIE 

F«D FOS a RCS FTK BLK AIR 

FWD FOS E RCS FTK BLKAIR 

FWD FOS CM LWR ELK AIR 

MID FOS OPR FRONT BLK AIE 

MID FOS OPR AFT BLK AIE 

MOD FOS LWR FRONT BLK AIR 

MID FOS LWR AFT BLK AIR 

EH FWD RCS VENT GAS 

LH FWD FWSLG VENT GAS 

LH PLB 7ENT-AFT GAS 

EH PLB 7ENT-FBD GAS 

RH FOSLG VENT GAS 



TABLE 5~23. -EVENTS MEASCJHEMENTS 


V59X3005X 
V59X3015X 
V59X3055X 
V59X3065X 
V59X3 105X 
V59X3115X 
759X3205X 
V59X3215X 
V59X3255X 
V59X3265X 
V59X3305X 
V59X3315X 
759X3355X 
V59X3365X 
75 9X3 40 5X 
759X3 4 15X 
V59X3455X 
V59X3465X 
V59X3505X 
V59X3515X 
V59X3555X 
V59X3565X 
V59X3605X 
V59X3615X 
V59X3705X 
V59X3715X 
75 9X3 80 5X 
759X3815X 
759X3855X 
759X3.86 5X 
V59X3905X 
759X3915X 
759X4005X 
759X4105X 
759X4055X 
759X4065X 
759X4105X 
759X4 USX 
759X4205X 
V59X4215X 
759X42'55X 
V59X4265X 
759X4305X 
759X4315X 
759X4355X 
759X436 5X 
759X4405X 
759X4415X 


L Fwd Vants 1 & 2 Closed 1 
L Fwd 7ents 182 Closed 2 
L Fwd Vents 1 8 2 Open 1 

L Fwd Vents 1 8 2 Open 2 

L Fwd Vents 1 S 2 Purge Ind. 1 

L Fwd Vents 18 2 Purge Ind, 2 

L PLB Vent 3 Closed 1 
L PLB Vent 3 Closed 2 
L PLB Vent 3 Open 1 
L PLB Vent 3 Open 2 
L PLB/Eling Vents 4 8 7 Closed 1 
X PLB/Hing Vents 487 Closed 2 
L PLB/Wing Vents 487 Open 1 
L PL 3/Wing Vents 4 8 7 Open 2 
L PLB Vent 5 Closed 1 

L PLB Vent 5 Closed 2 

L PLB Vent 5 Open 1 

X PLB Vent 5 Open 2 

L PLB Vent 6 Closed 1 

L PLB Vent 6 Closed 2 

L PLB Vent 6 Open 1 

L PLB Vent 6 Open 2 

L PLB Vent 6 Purge Pos. 1 Ind. 1 

L PLB Vent 6 Purge Pos. 1 Ind. 2 

L PLB Vent 6 Purge Pos. 2 Ind. 1 

L PLB Vent 6 Purge Pos. 2 Ind. 2 

L AFT Vents 889 Closed 1 
L Aft Vents 859 Closed 2 


I 

Aft 

Vents 8 

8 9 Open 1 

L 

Aft 

Vents 8 

S 9 Q pen 2 

L 

Aft 

Vents 8 

6 9 Purge 1 

L 

Aft 

Vents 8 

8 9 Purge 2 

R 

. Fwd 

Vents 

1 £ 2 Closed 1 

R 

. Fwd 

Vents 

182 Closed 2 

R 

. Fwd 

Vents 

1 8 2 Open 1 

R 

. Fwd 

Vents 

182 Open 2 

R 

. Fwd 

Vents 

182 Purge 1 

R 

. Fwd 

Vents 

182 Purge 2 

R 

, PLB 

Vent 3 

Closed 1 

E 

. PLB 

Vent 3 

Closed 2 

R 

. PLB 

Vent 3 

Open 1 

R 

. PLB 

Vent 3 

Open 2 


E- PLB/Bing Vents 487 Closed 1 
E. PLB/Wing Vents 467 Closed 2 
E. PLB/Wing Vents 487 Open 1 
B. PLB/Hing Vents 487 Open 2 

R. PLB Vent 5 Closed 1 

S. PLB Vent 5 Closed 2 
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TABIE 5-23,.-EVEHTS MEASUREiUESTS (CON TI NO EE) 


V59X4455JC 
759X4465X 
759X4505X 
759X4515X 
7S9X4555X 
759X4565X 
759X460 5X 
759X4615X 
759X4705X 
759X4715X 
759X4805X 
759X4815X 
759X4855X 
759X4865X 

75 9X49'0 5X 
759X4915X 

76 1X2G0 5E 
76 IX 202 5E 
V61X2045S 
76 1X20'65E 


R. 

PLB 

Vent 5 

Open 1 



R, 

PLB 

Vent 5 

Open 2 



R. 

PLS 

Vent 6 

Closed 1 



R. 

PLB 

Vent 6 

Closed 2 



R. 

PLB 

Vent 6 

open 1 



R. 

PLB 

Vent 6 

Open 2 



R. 

PLB 

Vent 6 

Purge Pos. 1 

Ind. 

1 

H, 

PLB 

Vent 6 

Purge Pos. 1 

Xnd. 

2 

R. 

PLB 

Vent 6 

purge Pos. 2 

Ind. 

1 

R. 

PLB 

Vent 6 

Purge Pos. 2 

Ind. 

2 

R. 

Aft 

Vents 

669 Closed 

1 


R. 

Aft 

Vents 

869 Closed 

2 


R. 

Aft 

Vents 

869 Open 1 



B. 

Aft 

Vents 

869 Open 2 



R. 

Aft 

7en"ts 

869 Purge 1 



R. 

Aft 

Vents 

869 Purge 2 




Cabin Vent Isoi - Closed 
Cabin 7ent Isol - Open 
Cabin Vent -Closed 
Cabin Vent - Open 
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6 


RESPONSE TIME 


The ODRC is required to produce predefined standard and 
specific output products from 25% of the downlinked PCH 
data for an OEl mission within 6 weeks after landing. 
Low output volume high priority data requests will have 
a turnaround requirement of 24 hours. The latter time 
assumes that the source data is available and time to 
obtain hardcopy from microfilm is not included. 
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7.1 


DATA MANAGEIISNT BEOniSEMEttTS 

IDS0 will be responsible for data management functions 
which are required to provide the products described in 
section 5, In addition, IDSD will provide storage, 
retrieval, and distribution support for wide band FM 
products produced at aSFC. The Level 0 Sequirements 
Document will specify the number of products to be 
handled. 

STORAGE AND BETBlEVAl 

• Storage of the following tapes 
will be provided for a period 
of time to be specified in the 
Level 0 Hequirements Document; 

1. Instrumentation Tapes (7- or 14~traclc) 

OPT Flight Data (master copy) 

WB aaster 
Range PCM 

Onboard Recorder Dump 

2. Compute r-Gompatible Tapes 
NIP (intermediate PCH CCT) 

Ephemeris/B ET 
Calibration 

F« 

DLSM 

Telemetry Loading 

• Permanent onsite storage of microfilm data 
products. 

• Maintenance of an index adequate for locating 
tapes and microfilm based upon single parameters 
(flight., date, time, data source) . 

DATA PfiEPARATION AMD DISTKIBBTI ON 

It is reguired that IDSD: 

• obtain hardcopies and copies of microfilm by 
utilizing central reproduction facilities. 

• Prepare data books. 

• Package and mail to designated recipients. 

• Deliver onsite by courier. 
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7.3 


STATUS TEACKINS 


It is required that IDSU: 

• Receive and iffiplement data processing requests 
from the Shuttle Svaluation Team Data (ianager. 

• Haintain status of data processing requests 
and provide timely status information to the 
Shuttle Evaluation Team Data Manager or his 
representative. 


7,4 DATA SELECTION 

Since overlapping (in time) data will be received at 
JSC, it is required that IDSD select a Standard Source 
Data Base (Ssi>B) for processing MET data requests. 
Selection is to be made based on data transmission 
quality (i.e., % of frames missiug, sync drops) and not 
data content. The MET reserves the right to ask for 
alternate sources to investigate anomalies, IDSB will 
provide the MET with a report of the SSDB listing the 
source for each time interval. 
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8 


DATA M&GNJTqPES 


Detailed reguireinents for the amount of data to be 
processed into various products will be specified in 
the level D reguireinents document. 


APPENDIX A 


DETSEMINAIION OF DISPLAYED SIGNIFICANT DIGITS 



APPENDIX A 


DETERMINATION QE OISPIAYEO SIGNIFICANT DIGITS 


The capability to limit the number of significant 
digits necessary to describe a given parameter to those 
which convey meaningful intelligence is reguired. The 
following procedure describes the algorithm to be 
utilized for the determination of the number of places 
to the right of the decimal (D) for each parameter: 

• Extract the number of bits (n) in the telemetry 
word and the calibraticn coerficieats from the MMDBS 
and calculate the high (U) and low (I) value for 
the parameter. If linear# substitute (2**n-1) and 
zero; if higher order, substitute 256 evenly 
spaced points from zero to (2**n-1) , checking for 
max and min; if piecewise, check each data point 
for max and min, 

• Calculate the data range {£) , K - ABS (h-L). 

If E=0, set D-=2 and skip to the end. 

• Calculate the granularity indicator (G) , G - LOG10 
(R/ (2*» (n+ 1) ) ) , This effectively adds one bit 

to the granularity as a built-in conservatism 
so that significance will not be lost in 
nonlinear calibrations. 

• Calculate the number of decimal places (D) : 

1. If G> 0, then D-=0 

2=, If G< G, then D = Truncation (1-G) 

This procedure shall be used for the determination of 
significant digits in all nominal tabulation groups. 

The capability to manually override at run time the 
automatic shall be provided on a per parameter basis 
for exceptional cases. 
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APPENDIX B 


EED'DNDAKCY REMOVAL 


APPENDIX B 


BED'UNDANCy REMOVAL 

The ca.pai>ility to apply redundancy removal techniques 
to tabulated Orbiter GD PGM data parameters is 
required. Data bandpass limits are expressed in raw 
bitstream units. Bandpass limits are symmetrical about 
the initial '*in-band” value; i.e., an ••in-band” value 
may move up-scale or down-scale by an amount less than 
the bandpass limit without forcing an output. 


If the in-band value changes in magnitude are equal to 
or greater than the specified bandpass limit, that 
value will be output and become the new initial in-band 
value, with further output being inhibited until such 
time as another change in magnitude occurs equal to or 
greater than the bandpass limit. This relationship is 
depicted in Figure B-1, Redundancy Removal Criteria. 
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APPENDIX G 

STANDAED HEASOfiEMENT PROGESSINvJ 
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APPENDIX C 


STANDAHD flEASDREMENT PROCESSING 

C, 1 GENERAI. 

Each measurement output on a standard data product sill be 
identified by its MSID, a ten-character identifier. Data 
processing for each measurement consists of three basic steps; 
Retrieval, interpretation, and formatting. This appendix 
outlines particular procedures to be followed for various input 
data sources, types of paraineters, and types of output products. 

C.2 RETRIE VAL 

The procedure for retrieving data for a measurement is dependent 
on the data source; Instrumentation tape via NIP CCT, lOC CDT, 
or Tica CDT. Retrieval is limited to 48 bits for all data types 
except DPL (double precision) which retrieves 56 bits, dropping 
the 8 least significant bits. 

C.2.1 NIP CCT 

The Support Table CCT (described in the GDS.D/IDSD ICD for OFT) 
gives the location and length of each parameter on the NIP CCT. 

C.2.2 TOC CDT 

The SAIL Data Base Tape (described in the ODEC/SAIL ICD for SAIL 
OFT Data Tapes) gives the System ID number for each MS ID on the 
TOC CDT as well as its length. TOC CDT records must be searched 
to find the System ID, then the data word (s) masked to extract 
the eorrect length. Only System ID’s from 0201 to l-FE? 
(hexadiecimal) are standard measurements. 

G.2.3 Tica CDT 

Retrieval is basically the same as for TOC CDT when differences 
in tape format are taken into accou'nt. Only System ID's from 
0201 to OFFF and from 8201 to 8FFF are standard measurements. 

G . 3 I.NTE.EP.EETATIGN 

Interpreting the data values consists of converting the raw 
retrieved bit pattern into a usable numeric value (evaluation) , 
and then scaling it into engineering units (calibration) . 
calibration is optional. 
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C.3.1 EVALUATION 


Evaluation is done on the basis of data type or its equivalent 
processing code (see Table C-1). For the NIP CCT the processing 
code coaes from the Support Table CCT, For TOC and TICJl CDT's 
the processing code comes from the SAIL. Bata Base CCT. 

C.3.2 CALIBRATION 


Calibrations for the NIP CCT come from the aaDBS calibration 
tape. They may take the form of polynomial coeff icients, ffSB 
value and offset, or data points (see JSC 12750 for 
clarification) . Calibrations for TOC or TZCb CBT come from the 
SAIL Bata Base CCT. They are in data point form only. 

C.4 FOB NAT TING 

The form in which data will be displayed is dependent upon the 
type of product. For plots, the value is displayed at its 
relative location with respect to the grid, no matter what 
processing code is used. For CCT's the value is output in Onivac 
3'6 or 72 bit format (described in JSC 12865) , with choice of 
length based on the length of the original data so that no 
information is lost. Event tabulations bypass the interpretation 
phase altogether and display the retrieved data in binary form. 
Analog tabulations handle data from different processing codes in 
different ways which are described below. 
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TABLE C-1 


PC 

0 

1 


2 

3 


4 

5 

6 
7 


8 

3 


16 


10 


PROCESSIJJG CODES 


EXAaiPLS t 

axxisL 

sax XXL 

SN.aXXL 


DATA TYPE 


HXD,FX0 
B'D, BSU2 
S«D2 

EXS, FIS 
BSS, AH3 

EPS 


COMMENT 

0in8'efiaed oc X/A 
Fixed point unsigned 

Fixed point sigaed-t wo ' s conplenent 

Fixed point signed raagnitade 
•with a notification bit (N) of an 
overflow 


SEP 

SEPF 

oaxxxL 

XXX XXI 


DEES. S 


as.s 


EaXIXL 


SPL 

DPL 


AEt; 


Floating point signed, 32 bits 
Floating point signed, 64 bits 
Fixed point, sign bit fixed at zero 


EED, FED Parent Eeasurement. dust examine 
S'Ubaeas for processing 


BAD, FAD 
aS0,EH.D 

3«S,HtHS 


TI.BF h’.QflPS 

01 GET, SET time aeasnrenen ts 

GPC time me a sure meat first 16 -bits 
LSa = 3'0 min.. Semaining 32 bits — 
LSB = 1 micro see (reset at 30 ain) . 


Fixed point with directional bit - 
do not c om pi eis en t 

B = 0 is positive, 8 = 1 is negative 


CODED BcCIflAL WORDS (BCD) 


O'KKB'HiHHTTTTQDiJ'IIiO Eeasurements with bits representing 


iSee Space Shuttle Telemetry and Command Data Charaete cistics Handbook, Vox. 
detail formats. 

^Time measure men ts and special measurements are exceptions , 


1 for 
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thousands (K-lcilo) , hundreds (H) , tens 
(TJ , Units (Oi) 


11 

HHTTTTOOUUDBDD 

tenths (D-deci) t and hundredths 
centi) 

12 

CCCG 


13 

HflITTTUOOO 

Each letter represents one bit. 

14 

TTDOUO 


15 

TTTOUHO 



(G- 


CHAEACTER CODES FOR TABLE C-1 


One Character Per Bit 

S Sign bit O=positive l=negati ve— if negative two’s 

coffliplement data bits. 

a Most significant bit 

L Least significant bit 

N Notifier bit that a oeasacement has exceeded its 
maxitnam value. 

K Thousands bit (kilo) 

H Hundred bit 

T Tens bit 

U Units bit 

D Tenths bit (deci) 

C Hundredths bit (eenti) 

0 Bit always = 0 

1 Bit always = 1 

R Reverse direction bit— Bo not complement data bits. 

One Character for Several Bits 

E Exponent bits 

F Fraction bits 

X Middle data bits 

D Day bits 

H Hour bits 

il Minute bits 

5 Second bits 

.S Fraction of seconds bits 
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C.4.1 TAS COLUMS 


Each tab column has nine usable characters displaying data plus 
one blank for separation. Each double tab column has 19 usable 
characters. The user should have the option of choosing either 
size. 


C.4,2 DATA LEtlGTE AND TYPE 

For NIP CCT's, the data length and type are extracted from the 
MMD'BS calibration GCT. For TOC and TICH GDI's the length and 
processing code is extracted from the SAIL Data Base CCT. 

C.4.3 DECIH.AL FORMATS 

Host measurements will appear in normal decimal format; e,g., 
T6.32, -4532.992. Processing codes 1 (except SD and BHD), 2 , 3 , 
6, and 16 will be decimal format with the number of aecimal 
places determined as shown in Appendix A. For length greater 
than 26 bits, a double column should be used. For data type BCD, 
codes 10-15, two decimal places will be used. For data type SPL, 
code 4, three decimal places will be used. 

C.4.4 EXPONENTIAL FOEHAT 

Processing code 5 may have a dynamic range that makes decimal 
format unsatisfactory, hence scientific notation and a double 
column is used; e.g., -6.12345678'9012E-O7. Some code 4 words may 
need scientific notation by user override. 

C. 4.5 TIHE FORMAT 

Processing codes 8 and 9 will be displayed in a double column as 
days, hours, minutes, and seconds (with fractions to at least 
milliseconds) . 

C.4.6 OTHER FORMATS 

Processing code 7 and type BMD (except time) will be displayed in 
hexadecimal characters. For greater than 3'6 bits, a double 
column is reguired. 

G.4.7 0SER OPTIONS 

While paragraphs G.4.1-6 above give standard or default formats, 
the user may exercise an override option when the tab group is 
built, which is normally long before run time. The user may 
redefine a temporary tab group at run time which will in effect 
change the format of one or rn'Ore measurement, but this will 
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require extra eomputex time, extra deck setup time, and is error 
prone . 

e.5 SPECIAL M:SASaREaSN!r PROCESSING 

standard measurements have a single data value which is output in 
a standard column. Special measureBents may not be on Support 
Tables or SAIL Data Base CCT, and also may have more than one 
value per occurrence. 

C.5. 1 IOC CDT 

A. GPC Sync 

System ID 0000 (hex) is monitored for syne state 
with each GPC treated independently. The initial 
state and any subsequent state change initiates a 
one line message giving time, GPC, and sync condition 
(sync loss or sync regained) . 

aedundant messages for each GPC are suppressed. 

B. PCM Sync 

System ID 0'0'O2 (hex) is processed similar to GPC sync. 

C. TICM/SIS Sync 

System ID 0004 (hex) is processed similar to GPC sync. 

C.5.2 TICM CDT 

A, Hardware Errors 

System ID 0002 (hex) is processed with occurrence 
outputting a one line error message giving time 
and the device and error by number. 

B, SIS Frame Error/Status 

System ID 0003 (hex) is processed with each oeeurrenee 
outputting a one line status message giving time and status 
value. , 

C, SIS Frame Parity Error 

System ID 8005 (hex) is processed with each occurrence 
outputting a one line message giving previous and 
current frame count. 
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D. Read Not Beady 

System ID 80Q6 (hex) is proeessed with each occurrence 
outputting a one line message giving expected and 
current frame count. 

E. SIS Frame out of Time 

System ID 8007 (hex) is proeessed with each 
occurrence outputting a one line message giving 
frame counts one and two. 

F. SIS Frame Count Error 

System ID 8008 (hex) is processed just like D above. 

G. SIS Frame Count 

System ID 8004 (hex) is processed just like a normal 
3 2- bit data word, providing it is on the SAII Data 
Base. 

H. Hessage Limit 

A maximum number of one-line error/status messages 
(default value 25 with card ever ride) are 
permitted with a final message output saying the 
limit has been exceeded. 
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